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PREFACE 


Tth cDHectfort o£ short essays vrnvien^ zs it vrere> 
hr acddent- It is vrar-oine prodnctfon; but I venture to 
fnfnl: that k vrSI not be as cheap as that- Upon the out- 
break of the Indian journals stopped publishing my 
political contributions, either on home or foreign afefrs- 
That placed me in some diSoilty, I try to cam a Irving 
bj jomxalism- The vrar threatened me vith starvaxiorL- 
But some friendly and sympathetic editors advised me to 
xrrite on anything but politics. Prestrmably, they meant 
T‘^cather conditions, travel impression, domestic doings, or 
something harmless liie that. But I am not as ‘versatile 
zjt to compose readable essays on “anything^ A Kttle 
thinking enabled me to hit np a br^ht idea. I had al-ways 
^mnted to Trrite on European hhtory,— not moderru 0£ 
cotme, that cannot be done casually- The result vras this 
collectfon: v''Hch is. pubILhed vuth the purpose of creating 
irterest for a study of the spiritual achievements of the 
vreszem ^'omd. 

I have made the bold suggestion that the world has 
hardl^^ entered the stage of cxvilisatfon- The traditions of 
saragerT and barbariint still dominate human spirit. But 
th:^ acrr.evirrr.ents, so far made by the progress of sdtnce:, 
grre a gfunpse of the real cfviliiation which must inspire all 
Lovers o: spiritual freedom to join in the great cask of 
re-mairng the wo^Id. 


Tkc AcTHoa 
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1 ROM tiiiic to tiruc, \Tnoii<i iluonrs ha\c been pro 
jKiiindtcI tlic of liuinan socici) Until 

the « iKirh iml iiij; {hsco\tnt'> of n.iiiirnl srionrc, all the 
ilufirit*- aliout tin origin of Iniinan socici) tvcic rooictl in 
ixlimon foi go\Lrning luiinan bclnvioiir and social 

fondnrt v ere proiinilgaicd tuber on the aiitliorit) of God 
oi an abstract Moral Ibinciplc I^attr on, the democratic 
dorinne of the so\cicignt\ of the people came to be the 
fnndanuntal principle of legislation Reason icplaccd 
Cod as the tondition for the challenge to the dninc tight 
of lings lint e\en then, great ignorance prcsailcd not 
onlv regal ding the origin, but c\tn about the causes of 
the tsoUiiion of human sficiciy 

I he oiigin of society can be traced fai into the dark- 
ness of aritKjintj, and the long process of human evolution 
through the vildcincss of time could be \isualiscd clearly 
Old) in tlic light of modern science Not until the nine- 
teenth century, man had any clear idea about his original 
anccstr}' and pi ogress from sasager)’ to civilisation through 
the MCissiiudcs of history 

The great discoveries of Dai win definitely cleared 
auay the religious prejudices shrouding the origin of man 
Of course, prejudices still peisistcd with those to whom the 
light of knonledge was not available But it was there 
to help those who wanted to see The researdies of Lewis 
Morgan threw a flood of revealing light upon the chaitictcr 
and constitution of the piimitivc human society It was 
no longer necessary for us to be acquainted with our distant 
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progenitors through legends and mythologies They lived 
even m our midst, so that those who preferred observauon 
to imagination could get directly acquainted their 

wa)^ of life 

Hegel raised histoiy^ to the level of saence which 
revealed human soaety as in a continuous process 
Finally, Karl Marv and Fnedncli Engels developed the 
materialist conception of histoiy^ It became evident that 
man is not a sinner driven out of Heaven by an angr)' 
God, that human soaety did not originate wth the blessed 
sunavors of the latest of the periodically succeeding cata- 
clysms, that no arbitrary Supreme Being created the 
phenomenal Universe in a fit of playfulness, that soaal 
relations are determined neither b\ an inscrutable dmne 
mil, nor by an abstract conception of morality, and that 
human soaety originated in the struggle for evistence, and 
its subsequent eioluuon through ages had material causes 

The human being marks the culmination of a period 
in the endless process of biological evolution Man is the 
animal iv^hicli, in the struggle for evistence, goes beyond 
organic adaptation and makes use of weapons outside its 
oim physical orgamsm The animal grows fur to protect 
Itself from cold For tlie same purpose, the primitive man 
finds something to cover his body— leaves, bark, skm and,, 
finally, manufactured fabrics As soon as the animal 
reaches the stages of primitive man, it no longer develops 
sharp teeth and claivs as the carmvorous do He finds 
stone-flints, and, later, makes bows and arrois^ for killing 
his prey The monkey grows long and agile limbs for 
smnging from brancli to branch One fortuitously breaks 
a brancli and uses it as an instrument for shaking dois^n 
fruits The forefather of the primitive man is born 



FROM SAVAGERY TO CIVIUSATION 


7 


CONQUEST OF NATURE 

The ability to use an object outside the physical 
organism as a weapon in the struggle for existence puts an 
end to the long process of organic adaptation In short, 
the descent, more correctly speaking, the ascent, of man 
coincides, on tlie one hand, with the termination of the 
process of organic adaptation and with the beginmng, on 
the other hand, of the process of the struggle for the con- 
quest of nature 

The exigencies of tlie struggle against the forces of 
nature oblige tlie primitive man to seek company and co- 
operation of his fellow-beings The earliest human soaety 
comes into existence The congregation takes place first 
foi hunting, tlien for herding domesticated animals, and 
finally for cultivating the earth So, soaety originates 
with the application of human labour to the available 
natural resources for the production of something new 

Man IS not the aeation of an angry or arbitrary or 
playful God If there ever wtis a aeator, it is man 
Creation begins witli him The ability to create progres- 
sively distinguishes man from the lower animals Some of 
these do aeate, but their aeation is static Therefore, the 
means and modes of applying human labour for aeation 
determine all soaal relations not only in the dawn of 
history, but throughout the successive stages of subsequent 
human progress 

Canons of religion, codes of morality and avic laws 
are evolved from time to time for establishing and main- 
taining a particular system of soaal relations growing out 
of the conditions of production of the given epoch There 
is no eternal law govanmg human existence in all times 
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and under all conditions There is no di\ me hand 
shaping man’^s desuny There is no di\Tne '\vt11 or super- 
natural pnnaple to r\hich e\erjThing m the phenomenal 
r\orld must conform 

Although man begins to congr^ate already in the 
early stage of sai'ager}, the foundation of human societ) is 
firml) laid onl\ ivhen he learns to make the earth bear 
frmt through culm'auon That epoch-making knowledge 
closes the period of migration in search of food and grazing 
ground for domesucated animals Groups of human beings 
settle doim m pamcular locahues, and the oiganisauon 
of soaety defimtel) begins Each group marks out an 
area as its (X)llecu\e domam There is no incentiie for 
i\^nting more and more The limit is set b) the abilitv to 
make the land bear fruit The abilit}, in its turn, is 
arcumscnbed b) the aggregate labour of the giien com- 
mumtj The oivnership is common, because land is culti- 
I'ated bi the labour of the entne commumty One single 
indivadual can achieie \er\ little in that primordial stage 
of the struggle against Mother Earth* The mode of pro- 
duction,— creauon of food needed by all, bj the joint labour 
of all,— determmes the relauons of the pnmime com- 
mumt) The frmts of coUecti\e labour belong to all 
equall\ There is no distincuon bettseen mine and thine 
ORIGIN OF PRIVATE PROPERTY 
Settled conditions gradually increase the producUMt} 
of human labour Pnmim e tools are manufactured 
These nen means of production interfere tvath the collec- 
u\e performance of labour Those who make them can 
nork mth them indiMduall) They become pnmime 
owners of the produce of their labour Pm^ate property 
onginates 
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Grndinll). tlic winimimi) ccnscs to ha\c common 
iiutiot 'Ihcic arots the neccssuy foi la\ss to go\crn the 
tclatKin to lt^ memhcp> ha\ing diterse and conflicting 
intcitstv llurc must he some authont) to la) down the 
liws Rihgion supplies the authont) h) setting up one or 
mort siipci hunnn htings who, h\ \iuuc of being supci- 
hunnn, must know bittei than man All the law-gncrs 
of tilt antiquits ait "stcrs” supposed to base been insjnrcd 
In dnint mmou Ignorance about elemental phenomena, 
like the sun, moon, fire lain, etc prosides the basis for 
ascribing dninit) to them Iheie begins the speculation 
about the great cause of e\cr\ thing, and the existence of 
an oinnipoieiit, omniscient, omiiipicsent being is assumed 
as the sujneme authont) for la) mg down laws to govern 
the conduct of the mortals 1 he object of those divinely 
ordained laws, howewei. is cntirch niimdance It is to 
jiroitct the newl) created private piopert), and to establish 
those possessing it as the luliiig class 

In couixc of time, prnatc property extends to land— the 
mam means of production m the pnmitnc society The 
fruits of land, cultnated with privately made and, there- 
fore, prisatcl) owned tools, icmam m pnsntc owmcrship 
So, for all practical purposes, the land thus cultu’atcd 
ceases to be common piopert) Primitive communist 
society breaks up into clans, composed of patriarchal fami- 
lies The owmcrship of land is vested in the clan chiefs, 
who. 111 couisc of time, giow' into feudal lords expropriating 
the free cultivator of the land Or, on the basis of patiiar- 
chal faiiiihcs, there rises the sacerdotal, theocratic, kingship 
claiming absolute right over cvciq’thing by sirtue of its 
diMiic descent In any case, society completely ceases to be 
a congicgation of free men 
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It splits up into classes with divergent interests Land 
still remains the mam means of production The creative 
power of man must be largely applied there Therefore, 
the oivnership of land becomes the foundation of soaal 
superiority Those o\Ymng it maintain their domination 
by setting up a political authority under the shadow of the 
dnane right of the king The function of religion, theo- 
logy and law is to defend the established order 

DIVISIONS OF SOCIETy 

The division of soaety mto classes wth divergent 
interests inevitably breeds class struggle It goes on con- 
tinuously, and breaks out periodically into giganac 
convulsions which subvert an established soaal order 
That takes place only after an estabhshed order has 
decayed In course of that process of decay, forces capable 
of creaung a new order grow Man's urge for creation 
asserts itself by bursting limitations on its creativeness 

A particular soaal order is based on a speafic mode 
of production Soaety is a creation of man Its structure 
and function, therefore, are necessarily determiend by the 
methods adopted in its creation An established soaal 
order is threatened wth destruction as soon as a neiv mode 
of production begins to deielop inside it. Man is not God 
He does not create to contemplate it He “wants to create 
e\er greater and never things But it is also natural for 
the rulers of the old order to try to lirmt and even crush 
the nascent forces of progress Consen^atism and creative- 
ness come into conflict. Man must choose between standing 
stiU or going ahead Life is a movement The first alter- 
natne means death The latter must be chosen Those 
standing on the way must be removed 
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That IS tlie essential feature of soaal evolution Crea- 
tiveness provokes conflict Privilege and vested interest 
militate against new creations Man cannot be conserva- 
tive witliout ceasing to be man The urge to create guides 
his steps from savagery to mulisation If avilisation, as it 
IS to-day, is still far from being perfect, the creative genius 
of man burns more ardently to day than ever before Man 
has created sometlnng great He is destined to create 
sometlung still greater That is our hope 
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THE primitive Communist soaety is based upon tlie 
culuvation of land by joint labour It is disrupted, on tlie 
one hand, by the creation of pnrate property in land 
resulting from the invention of agricultural implements, 
enabling indmduals to cultirate separate plots of land, 
on the other hand, by tlie development of handicrafts, in 
IV Inch the mdmdual producer can claim the ownership of 
the product of his labour, because he iv orks with pn\^teh 
oivmed tools Soaety is gradually shifted on to a new 
foundation The soaal order based upon tire prn^te 
oivnership of the means of production reaches its climax 
in the capitalist system Various modes of production, 
that IS, methods of applpng human laboui cream eh, 
de\elop and disappear successively in the long inter\ening 
period 

In the earliest period of social eiolution taking place 
on the basis of pnvate propert), labour is performed m 
slaier}, which assumes different outvv^d forms under 
different conditions obtaining in different parts of the 
'world But e\ ei^^v’^here the essence is the same The 
essence of sla^er}' is the employment of labour in return 
for the barest means of subsistence,~subsistence not onh 
of those actually performing labour, but of tire entire 
speaes of the human beasts of burden To be profitable, 
slaves must be allo'wed not only to ll^e but also to ptm 
create The offspring of tlie sla\e also belongs to th^ 
sla\ eo'WTier, just as cal\'^es and colts are the property of t ic 
cattle-breeder 
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SLAVERY IN INDIA 

It IS maintained by some prejudiced or ignorant 
historians tliat the holy soil of India was never contami- 
nated b) tlie curse of slaicry Upon tlie break-up of tlie 
pimntne capitalist soacty, slavery appears as an integral 
pait of the nevt higher stage in the scale of social evolution 
It comes into being as of necessity To maintain tliat it 
did not develop in India, is to deny that India ever came 
out of the stage of sa\ager) "What is true, is 
that in India sla\ery did not assume die classical 
form as in the 'West-Asiatic and Mediterranean countries 
But apart from any Uieoietical assumption, practical 
eiidenccs of the cMstcnce of sla^ery in anaent India are 
plentiful in the Epics and odiei classical literature A 
large element of it is to be found in the oiiginal caste 
s\stem Not onl} the captnes in wai are enslaied, entire 
conquered laces are also put into sla\er)' The so called 
Aryan conquerors did diat in India Aboriginal inhabi- 
tants of the conqueied territories became slaies for all 
practical pui poses, and later on i\eie placed in the lowest 
rank of the caste system oi iveie called out-castes The 
‘sudras’ i\eic called ‘dasas’— sen’ants The profession of 
evclusu ely seriing others is dearl) seriile A society Inch 
contained a numcixnis class compelled to sene die rest, 
cannot be free from sla\er)' Indeed, remnants of slas'erj" 
still hngei m the Indian social s)’steni The hateful custom 
of untoudiabiht) is an ugl) relic of die slaier)' of die 
aboriginal inhabitants of India subjugated b) die nomadic 
inradcrs from Central Asia, glorified in history as die 
Arraus As a matter of fact, die barbarian conquerors 
assumed diat distinctiie name after the} established dieir 
domination in India The Sanskrit vord Aiya means lord- 
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Slavery leads to labour being forably concentrated 
more and more on the production of luxuries, and con- 
strucuon of temples and monuments Slave labour, having 
no or little value, is naturally squandered by the slave- 
owner That happens particularly when slaves are available 
in plenty, thanks either to successful wars or conquest of 
populous countries However, when a parasitic class rises 
on the foundation of slave-labour, the great bulk of it is 
employed in the production of luxuries or domestic services, 
luxurious existence being the token of superiority of the 
leisured class Consequently, labour is withdrawn from 
the production of soaal necessities, agriculture, particularly, 
IS starved Agriculture being tlie mainstay of soaal eco- 
nomy in those days, the latter loses its balance A severe 
crisis overtakes soaety The s}^tem of production based 
upon slavery breaks down 

Slavery having not had assumed the classical form in 
India, the collapse of the antique soaal order was not so 
spectacular as in Babylon, Assyria, Egypt, or even in 
Greece and Rome But anaent India did experience 
gigantic soaal upheavals A fragmentary record of tliem 
consatutes the historical background of the Epics Even 
in the historical times, the nse of Buddhism was a tremend- 
ous revolt against the anaent Brahmanic soaal order 
Buddha himself was the personification of revolt against 
parasitic luxury The old soaal order collapsed to make 
room for the prosperity and higher culture of the Buddhist 
period After nearly a thousand years, Brahmanic reaction 
appeared to overwhelm the Buddhist revolution What 
was restored, however, -was not the old Brahmanism The 
old was revived only in name, but entirely with a new 
'Substance The theocratic kingship was not to be revived 
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The new Hindu kings were inapient feudal monarchs 
With large patnarclial attributes 

FEUDAL SERFDOM 

Out of the nuns of tlie antique society based upon 
sla\ e-labour, there arises tlie feudal soaal order founded 
upon a new mode of production Private property in land, 
created already in die antique soaety, lays the foundation 
of feudal production In die new social order, labour is 
performed in serfdom ivhidi replaces the older system of 
slavery' 

In India, serfdom 'also did not take die classical form 
as in mediaeval Europe Nevertheless, it was there essen- 
tially The essence of feudal production is that the peasant 
cultn’ates the land widi his own tools, but is obliged to 
deliver to the owner of die land adl the produce over and 
above tvliat is necessary for his bare subsistence and repro- 
duction Land is still the main means of production 
Under feudalism, die cultivator is not die oivner of the 
land Feudalism results from the expropriation of the 
free tiller of die soil, or from the conquest of new countries 
by marual tribes The soldiers settle down on land to 
cultivate It The head or heads of the conquering band 
assume die oivnersliip of the occupied land The feudal 
system of exploitation not only obtained in India in the 
past. It largely governs agricultural production even to-day 

The next stage of human progress is heralded by the 
capitalist mode of production within the frameivork of 
feudal soaal order A new period of soaal upheai'al 
sets in Betiveen the feudal landlord and the 
peasant, held in serfdom, there arises the neiv class 
of traders By keeping the peasantty', practically the entire 
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population of the epoch, on the level of bare subsistence,, 
feudalism obstructs the expansion of other industries 
These cannot grow so long as the great bulk of the com- 
mumty exists on the lowest level of living Grooving 
power of consumption is the incentive to industrial pro- 
duction The sterile virgin of simpliaty does not attract 
civilisation In order to guarantee luxurious existence to 
a small parasitic class, feudal culture extols the virtue of 
simple life 

RISE OF TRADING CLASS 

The harbingers of modern a\'ilisation knock at the 
doors of feudal soaety The nse of the trading class cannot 
be successfully checked The product of agriculture is no 
longer consumed entirely by the producer A grooving part 
of It becomes commodity It has to be exchanged for 
other articles Markets develop, trade expands, a new 
class appears on the scene As a matter of fact, in the 
beginmng the trader appears as an auxiliary of the feudal 
lord Without his services, feudal dues wrung from the 
peasantry in kind cannot be converted into money and, 
subsequently, wealth So, trade must be permitted, even 
if under restrictions which, by the nature of things, must 
grow less and less vigorous When there is trade, there 
is profit The trader grows rich, in spite of all feudal res- 
trictions and exactions He invests his accumulated wealth 
in industries other than agriculture which develop threat- 
ening feudal absolutism 

The lirmt is soon reached The mode of production, 
based on "free labour”, cannot be 6rmly established 
unless labour is liberated— to move away from land Yet 
another condition must be created, a certain part of the 



FROM SAVAGERY TO CIVILISATION 


17 


surplus produce of agricultuic must remain m possession 
of the peasantr)', so that they may buy the product of new 
manufacturing industries owned by the rising class of 
capitalists Both die conditions can be created at die cost 
of the power and privilege of feudalism The first pre- 
supposes abolition of serfdom, idiich constitutes the 
economic foundation of feudalism The second repre- 
sents an encroacliment upon feudal preserve Under 
feudalism practically the entire surplus produce is legally 
the share of the landloid That legal right must be 
restricted, if peasants are to be given a larger share in the 
produce of their laboui Ordinarily, feudal rights and 
privileges are fortified by the monarchist State The 
advent of modern civilisation, therefore, requires the sub- 
version of the monarchist State That is brought about 
b) a social upheaval historically known as the bourgeois 
retqlution, whicli establishes democracy The Monarcli 
may remain as a formality even after die passing of the 
monardiist State \Vherevei that soaal upheaval ends in 
a compromise, democracy is defective, and avilisation 
remains burdened with the ballast of feudal mediaevalism 



ni 


^VAGE-LABOUR is the basis of capitalist production The 
abolition of feudalism frees the peasant from land Except 
in particular cases, for example in France at the end of 
tlie eighteenth centur) and in Russia only two decades 
ago, the abolition takes place not all at once, but in a 
process Therefore, modern avilisation is built up also 
gradually Hoivever, the change in soaal relations is that 
the peasant is no longer obliged to toil on tlie lord’s land 
He 15 ‘’freed”— to become a wage-slave He can now sell 
his labour power in the open market AVIienever the 
feudal system is not destroyed by a single revolutionary 
blow, the peasant is “liberated” progressively Serfdom 
may be abolished legally But formal legislation seldom 
clianges established economic relations The serf may be 
raised to the status of tenant, and a tenant being always 
tenant aMvill, he is “free” to move a^vay from the land 
His movement often is not voluntar)^ but forced As 
long as he remains a tenant, he is subjected to legally 
sanctioned exploitation and illegal exactions which, for 
all practical purposes, hold him down to the position of 
the serf inasmudi as virtually the 'whole of his surplus 
produce is taken away from him in one form or other 

That is the position of the bulk of Indian peasantry 
even to-day Land is still die mam means of production 
in our countT}' The great bulk of national income is 
derned from that source But die productivity of labour 
dctoted to agriculture is very low The basic industry 
IS over-crowded Legally the peasant is free to go away 
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£rom the land But they cannot avail themselves of tins 
legal freedom, because there is little demand for their 
labour elseivhcre Practically the entire surplus produce 
of agriculture is appropriated partly by the landlords and 
partly goes out of the country to settle the balance of 
foreign trade Consequently, a very' small part of the 
aggregate national income, representing the surplus labour 
performed on land, is applied to modem industries India 
as a ivhole enteis vei7 slowly into the stage of avilisation 
in couise of her soaal evolution Legally, there is no 
feudalism except in limited parts of British India and in 
the Indian States But for all practical purposes, more 
than half the peasantry live and labour in the state of 
seifdom Even die rest, in die 'tyotwan areas, are haidly 
any better off There, the State being die landlord, rent 
and tax coincide The economic consequences are almost 
the same, nearly the -whole of the surplus produce of agri- 
culture IS taken away from the peasantry A avilised 
soaety cannot be built on the foundation of the peasantry, 
whicli constitute die overwhelming majority of die 
population in pre-capitalist soaety, economically pauper- 
ised, eieii though legally above the state of serfdom 
Serfdom of the peasantry, whether legal or virtual, keeps 
the soaety as a whole in the stage of mediaevalism 

The freedom of die peasant to move away from the 
land and sell his labour in the competitive market means 
a great accession of strengdi for die manufacturing 
industT) Free supply of labour enables the ownei of the 
new means of production to purchase it at the lowest price 
Another condition for the rapid growth of capitalism is 
the rise of a trading class which accumulates wealth by 
appropnating an inaeasing portion of the value of agn- 
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cultural surplus labour That represents an encroach- 
ment upon the preserves of the feudal landlord The 
t\ealth accumulated in the possession of the trading class 
IS comerted into capital m the form of the netv tools for 
manufacture ^\hich graduall\ develop into modem 
machinery Labour performed i\nth the help of this 
growls in producuvit> The subsistence and procreation 
of the is’age-slai’e are guaranteed b} the expenditure of a 
small part of the value of his increasingly productii e labour 
The rest remains irith the oiraer of the new means of 
production, to accumulate at an eier increasing rate 

CAPITAL AXD CAPITALIST 

Wealth IS not capital It becomes capital i\hen it is 
appbed for stimulating production, iv'hen it becomes the 
means for the applicanon of labour to the natural 
resources, so that new lvalue can be created. Eierj rich 
man is not a capitalist. The non-capitahst nch is a para- 
site, livmg luxunouslv at the cost of others mthout contri- 
buting anjThing to the production of national wealth or 
to an\ generall) useful soaal ^’alue The capitalist, 
originally, is a useful member of soaety In the begin- 
mng, he ma) not ei en be nch, although endless nches ma} 
be accessible to him e\entuall\ Capital accumulates by 
depriving the labourer of a poraon of the I’alue created 
h\ him An artisan i\ho employs an apprentice b) paiTog 
wage IS an mapient capitalist, though he is not nch He 
becomes a full-fledged capitalist, when in course of time 
he becomes able to emplo} so man\ w*age-labourers that his 
owm labour can be withdrawTi from the actual process of 
production Still, for some time he performs a soaally 
useful funaion as supenasor or manager Ulamatelv, 
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c\cn these functions arc pet formed also by lured labour. 
The capitalist, as knun today, appears on die social scene 
as the predominating factor, although he has already 
hitsoricall) outlncd his social utility 

Since the value produced b) lalxuir o\cr and abo\c 
\shat IS nccessar)' for the maintenance and procreation of 
the worker, goes in the accumulation of new capital, the 
lower the pnee of laboui, the higher the rate of accumu- 
lation of capital ^\^^gcs are the price of labour As 
soon as labour comes to be a commodity to be liought and 
sold in the open market, it is subject to the law of supply 
and demand The gi cater the suppl), the lower the 
demand, and jiriccs must go down Hence the anMcty 
of the capitalist owners of the new manufacturing industr)’ 
to free the peasant from feudal bondage The supply of 
labour increases, it can be purchased at a low' price 
Labour purcliasablc at sucli a low price as leases a large 
margin of surplus production, is the economic foundation 
of capitalism 


LABOUR 

Originall), man applies labour to the available 
natural resources for producing w’hat he needs for his sub- 
sistence Growth of prnate property changes the original 
purpose of production Labour, again, is die moral as 
well as the legal foundation of private property It is 
self understood that one is die master of his own creation, 
As soon as man can create something by liis individual 
labour, jirivaic propert) is created In course of time, 
tools develop and one individual can produce by his owm 
labour, w'lth tools belonging to himself, also by virtue of 
being originally his creation, more things dian he needs 
2 
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for his o'^Ti use Similar things ma} not be produced b) 
others, not bv inan\ others at any rate Expenence includes 
them into the necessities of life- The\ are in demand- 
The artisan supplies the demand,— in the beginmng 
dl^ectl^ in exchange for other things he needs, but does 
not produce himself, and later on through some medium 
of exchange OnginallN , the medium itself i\"as some 
necessary article- In course of a time, it becomes a mere 
token, carriTng a generallv agreed unaginarv i^ue 
Finallv, It develops into mone^, uhich itself is nothing 
more than a token lath an imaginan inlue fixed b} law 

CO^mODITY 

Under capitalism the product of human labour 
becomes co mm odity for exchange, so that the oivmer oE the 
means o£ production can make profit, a part of ivhich 
goes to those engaged in the process of distribution Pro- 
ducuon altogether loses its original purpose It takes place 
not e\'en for profit to be made by the producer himself 
The sole purpose of production, emploiTng pracacalh 
the entire bulk of soaal labour, is profit for a small group 
of indiMduals completeli diiorced from the process of 
producuon That is the climax of capitalism In course 
of Its ovra deielopment, capitalism, hoi\e\er, raises the 
entire soaetv on a higher lei el, not onli economic, but 
cultural as i\ell Cmlisauon is coinadent, but not iden- 
tical, mth capitalism The groiMh of modem industr} 
marks the march of aiTlisation Machiners is the funda- 
mental avilising factor, because it is the most powerful 
liberator But capitalism onl\ lai-s doi\*n the foundation 
for a trul^ aiTlised soaeti Machine is a creation of mam 
Under capitalism, man is enslaied, not b) the machine. 




IV 


MAN'S progress is proportional to his ability to supple- 
ment his o'vvn labour power by harnessing external energy 
He begins wth drawng upon animal energy, the total 
amount of which in the entire world is not inexhaustible 
Simultaneously wth harnessing animal energ}^ man shapes 
mammate things into weapons, implements and tools 
which do not make addiuonal energ)" accessible to him, 
but increase the productivity of his own energy With the 
help of a bow, he can shoot an arrow wth greater speed 
and power than a dart thro\ra by hancL He need not be 
stronger to do the former act The shooang of an arrow 
from a bow is perhaps the first instance of man harnessing 
physical energy, (as distinct from animal energy which, in 
the last anal) sis, is also physical) An Arc-shaped contn- 
\ance is made by drawing the two extremities of a log 
nearer with the help of a stnp of hide or a stout string 
That pnmiave implement becomes a focus of physical 
energy l)ing in inexhaustible abundance all around man 
But thousands of )ears pass, even after the first act of 
harnessing physical energy, before mankind even becomes 
consaous of its existence, learns something about the laws 
of Its being and becoming, and systematically employs it 
for creative purposes with ever increasing efiBaency and 
e\er greater success 

Tools increase the productivity of man’s oim labour 
|X)wer Machine places at his disposal the inexhaustible 
source of physical energy Therefore, until he learns to 
manufaaure machine, man’s struggle against nature 
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produces onl) limited results, and his progress is necessanl) 
slow If tlie extent of the conquest of nature by man 
is to be regarded as the measure of human progress, real 
a\ilisation begins i\ith the rise of modern saence -whicli 
equips man i\itli tlie knowledge about tlie laivs of nature, 
and knoiv ledge is poiver Experience gained in the age- 
long blind struggle for existence enables man to make tools 
and lmpro^ e them in a laborious, purely empirical process 
Modern saence gl^es him the poirer to manufacture 
macliines mdi the help of rvlucli he can harness ph)’sical 
energ)\ The process is no longer purely empirical ^Vith 
the rise of modern saence, mankind enters into the stage 
of intelligent ad\*ance, planned progress It begins to be 
reall) aaliscd 

COMING OF MACHINE 

Ne^ertheless, to malign macliine has come to be the 
hall-mark of humanitarianism If machine is a monster 
whidi IS killing tlie spirit of man, tlien, tlie entire arduous 
marcli of mankind from sat’agei") to aalisation should be 
condemned as a perverse process and man must begin all 
o\er again from the point ivhere he committed tlie initial 
mistake of trving to h\e different!) from otlier animals 

The modern cmlisation is condemned as the "madiine 
a\ ilisation ’, ivlieieas the anaent a^^tllsatlon is glorified 
as sometliing superior But wherever there existed an 
anaent avalisation it flourished onl) on tlie foundation of 
some saentific knowledge and die corresponding techno- 
logical progress Cmlisauon, alwaivs and evervavhere, is 
assoaated with more or less increased productivatv of hu- 
man labour caused bv man’s abilitv to manufacture primi- 
tive machines 
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We have historical records of pnmiuve technological 
development in anaent Babylon and Egypt It reached a 
very high level in the Alexandrian period of Greek avilisa- 
tion There exists no historical record of such develop- 
ment m ancient India But epics are full of tales which are 
to day interpreted as indicating very high technological 
development in anaent India It is obviously fantastic to 
contend that artillery was used in the battle of 'Kuruk- 
shetra', or that Ramachandra flew back from Ceylon in 
an aeroplane, or tliat the King of the Heaven was armed 
with a sort of a very powerful bomb, or that the traditional 
'Akashbani’ was a superior type of wireless telegraphy Any 
approximation to such technological achievements pre- 
supposes a very high level of saentific knowledge and of 
metallurgical and chemical industry Anaent literature 
does not contain the slightest evidence of any such develop- 
ment in those days However, the point is that even those 
who deprecate modem "machine avihsation" as inferior 
to the anaent "spiritual civilisation" find it necessary to 
claim legendary technological credit for this latter The 
idea of avihsation is associated with the idea of the mastery 
of man over tlie forces of nature, and this mastery cannot 
be established except with the knowledge and power which 
enable man to harness physical energy 

FOUNDATION OF CIVILISATION 

The foundation of a\ihsation is laid when man begins 
his efforts to explain the phenomena of nature without the 
assumption of some super-natural or extra-natural agency 
That presupposes a mechanical conception of the Umverse, 
which IS regarded as a harmonious, law governed, process of 
the being and becoming of physical elements including 
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cncrgA As soon as energy, concened as the motive power 
of die Unit else, is regarded as a physical entity, subject to 
Its ot\ n latvs, tt Inch can be discovered by man progressively, 
man’s creatit e instinct is quickened, and an endless vista of 
etcr ina easing mastery over the forces of nature is opened 
up before mankind Ghmpcs of diat enobling vision were 
picsentcd to paiticular communities well ahead of time, 
when the bulk of mankind was still groping in die twilight 
of sat ager)' Thcrefoic, on die whole, the histoi^ of human 
detelopnient cannot be ditided into watci tight compart- 
ments The stages of savagery, barbarism and at^llsatlon 
overlap But eacli epocli, taking the liumAnity as a tvhole, 
has Its distinctite features Therefore, it can be said that 
the foundation of cmlisation was laid in the midst of 
satagciy oi barbarism, and, on die odier hand, that die 
gieat bulk of mankind has scarcely outgrotvn savagery and 
liarbaiisni, even tvhen all the avenues of endless progress 
have been thrott n t\ ide open by the ever-tvidening saentific 
knowledge and the etcr-growing cream e power of man 

NAVIGATION 

The acliievenients of the early pioneers of avilisation, 
gieat as they are historically, were, howeier, purely dieore- 
tical— as a matter of fact, very largel) speailativc There- 
foie, vhilc affording a liberating vision, they gave man litde 
of diat concrete kiioivledge vlncli is die source of poiver 
Neiei dieless, wherever die plnsical and niedianistic concep- 
tion of natural phenomena gained ground suffiaendy, some 
todinological development did take place So long as 
anaent marmci-s -worshipped die wind as a god in the 
beginning of a sea loyage, ship-building might deielop as 
a craft Nangation dirived as a saence, immensely 
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quickening not only trade, but movement of ideas and 
broademng the human conception of the Universe, in con- 
sequence of the dose observation of heavenly bodies, only 
when the mnd came to be known as an expression of 
physical energy which could be harnessed through the mani- 
pulation of sails Even the most primitive sail-boat re- 
presents a higher development of the creative power of man 
than the elaborately constructed relatively large vessels 
propelled by hundreds of oars arranged skilfully in several 
tiers In this latter case, man's achievements are still 
limited by his otvn labour, the productivity of which is 
only increased a little by the use of tools In the former 
case, a veritable revolution has taken place Physical 
energy has been harnessed to the service of man The 
service as yet may not be very great, but the harnessing itself 
IS a great creative feat It is an act of establishing man's 
mastery over a certain phenomenon of nature Man is 
freed from the fear of the super-natural, he can noiv brave 
the vagaries of the whimsical god of ivind 

^ IRHIGATION 

Similarly is the wmd-raill, for example, also a land- 
mark of avilisation, whereas an elaborate system of irriga- 
tion with canals and aqueducts does not necessarily mean 
the end of savagery or barbarism Here again, in tlie 
latter case, man depends primarily on his own labour In 
anaent times, or in backtvard stages, communities being 
less numerous, the total amount of soaal labour is limited 
Therefore, when a disproportionate quantity is devoted to 
irrigation or other structural works (roads, temples, for- 
tresses, palaces etc), which may evidence high engineering 
skill, more useful production is necessarily deprived of 
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labour and deteriorates consequently Therefore, monu- 
ments and structural works whicli are traditionally re- 
garded as measures of ancient civilisation, actually had pre- 
judicial influence on general social welfare and constituted 
checks upon real civilisation 

While the systematic harnessing of physical energy for 
the service of mankind did not take place until after the 
rise of modern saence, in the seventeenth century, first steps 
in that direction had been taken in tlie Alexandnan period 
■of the Greek history The origin of technology can be 
traced back to Archimedes who invented the lever and 
the famous "endless screw” for raising water 

COMMON HERITAGE 

In the same period also lived great mathematicians and 
astronomers such as Euclid, Aristarchus, Hypparchus and 
otliers Great as was the contribution made by those 
illustrious contemporaries of Archimedes to the store of 
positive human knowledge, the technological inventions of 
the latter weie of more far-reaching importance But those 
methods for harnessing physical energy could not come to 
general use until after well-nigh two thousand years, when 
modern science revealed the sources of physical energy' and 
discovered more effective methods of tapping them In the 
intervening period, the primitive speculative knowledge 
about the nature and laws of the physical ii'orld was all 
but extinguished by the exuberance of religiousity, and 
consequently teclinology' developed scarcely beyond the lesel 
on which It had been placed by Arclnmedes General 
human progress s\as scry' slou It vas like the penod of 
calm before tlie outburst of the tempest of theoretical and 
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technological saence tvhicli iisliered in modem a\Tbsation* 
That greatest e\ent of human historv took place m Europe. 
But It an outbuTiit of human cream cness. and tliere* 
fore modem a\Thsation ib not a European percersit), but 
a heritage of mankind It is onh a matter of time ivhen 
mankind utII come to its heritage and, on the basis of that,^ 
begin a new era of e\en greater adue\einents. 


THE appieaation of the aeameness of human labour 
enables one to giasp the ci\ihsing significance of maclune. 
The creativeness of man asserts itself effectwely only "svhen 
his age-long struggle against the forces of nature achieves 
initial victories Without minimising the value of human 
acliievements even during the epochs of savager)' and bar- 
barism, It can be said tliat man’s creaui^eness did not begin 
to unfold Itself in its true grandeur until the rise of modem 
science ushered in the Machine Age Mankind, therefore, 
has entered the epocli of true aiolisation only yesterday, so 
to say Tavo hundred years are no longer than a fetv days 
in comparison ivith die history of human evolution, stretch- 
ing back diousands of years But die sumtotal of die 
human acliievement during the long preceding period is 
like a cliild’s play as compared with that during die last 
ti\o hundred yeais This has been due to macliine It- 
self a creation of man, it immensely increases his 
creativeness 

All values are created by human labour Nature is 
the store-house of inexhaustible resources, but these hate 
no social mluc unless human labour is applied to diem If 
man Ined on die spontaneous gifts of nature, he nould 
neiei nse much aboie the lei el of sheer animal existence 
The land, for example, has no value, unless man cultiiates 
it and makes it bear more fruit dian in the state of pnmei al 
nature A table is more mluablc than die log of wood 
out of which It IS manufactured The additional i-alue 
results from die labour applied in transforming a sponta- 
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Tieous gift of nature into a creation of man That being 
the case, increased producti%at} of human labour is the 
le\er of soaal progress ^Miate\er causes that increase, 
therefore, marks an ad^'ance toi\^ds civilisation Until 
the ad\ ent of the machine, all agencies causing increase of 
the producu\Tty of labour '^sere limited in their scope 
Ivlachme enables man to harness ph}'sical energy, and con- 
:sequentl} remotes all limitation to the increase of the pro 
ductivit} of human labour. 

FINER ASPECTS OF UFE 

Soaet} based on a limited productivit) of human 
labour cannot etohe freel} It stagnates The limited 
amount of talues created is mostlt appropriated b} a small 
section of soaet} There is not enough t\ealth to go 
around the entire commumtt, causing a general rise in the 
:standard of life In those condiuons, the opulence of a 
fet\ IS onl) the measure of the poterty of the masses 
Economic t\eU-being makes it possible for the few to make 
^ome cultural progress, but that agam is the obverse of 
the cultural backi\ardness of the soaet} as a i\hole. 

Some rehef from ph}'sical labour, necessary for the pro- 
ducuon of the means of existence, is the essential condition 
for the culti\*ation of ivhat is called the finer aspects of life. 
Pre^^ous to the Machine Age, that condition does not exist 
in so far as the great bulk of the soaerv is concerned. The 
majonn li\es a hfe hardly abo^e the le\el of animal exis- 
tence It IS compelled to de\ ote its entire time and eneigv 
for produang the means of sheer ph}’sical existence. Anv 
possible relief from the endless burden of ph\5ical labour 
IS demed to the bulk of soaet} b} the cultural achiev ements 
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0 the thin upper strata As a matter of fact, these adtieve- 
Rtents usually celebrated as the monuments of tlie glorious 
cuihsation of the jiast, ate a dead-t\'eight upon the progress 
0 the soact) as a ivhole They compel the toiling masses 
to perform more labour than necessar\ for producing die 
roeans of dieir oi\n physical existence Consequendy, lei- 
sure remains unknown to them The absence of any relief 
om the burden of physical labour precludes all possibility 
of cultural ad\-ancc on their part Ha^^ng no leisure, diey 
^nnot adtuate the finer aspects of life, and are not, 
therefore, capable of cien appreciating die cultural ^^ues 
seated, m die last anal)'sis, by their labour and based upon 
their deprn ation 

Barbarism can be splendid, its splendour being mani- 
fested in the opulence and certain degree of culture and re- 
hnement on die pai t of the fortunate fei\' But diat 
splendour, though itself a creation of man, is not die ex- 
pression of diat creatneness i\hicli liberates man from die 
bondage of die exigencies of sheer ph's’sical existence. 
Society enters into die epocli of aiilisation only i\hen a 
growing numbei of its members can have some relief from 
physical labour even after performing die surplus necessary 
for keeping die upper classes in comfort and opulence. 
That IS possible only i\ hen die same amount of labour can 
he performed in less and less time That condition is again 
created by die dei clopment of teclinologv' on die basis of the 
knowledge of die laws of natiue and man’s ability' to 
harness physical energy Macliine frees man from age-long 
drudgery, ivliicli continues diroughout the epoch of 
sai-agery and barbarism, and opens up before humanity as. 
a vhole avenues of an all-round cultural progress and real 
spiritual delation The Machine Age is not to be con- 
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demned as the age of matenalistic aniisation It is age 
of spintual liberation tvhich is possible onh on the basis 
of the freedom from the anxieties of physical existence and 
material prospent} not only of the fe\\, but of the entire 
soaet\ CiMlisation is real spintual progress 

PRE-MACHINE AGE 

The point 'tnll be made dear by casting a glance at the 
conditions of Europe in the pre-?^Iachine Age It is held bv 
some that, in the Tvlachine Age, man is not only degraded 
morall}, but is depmed of the blessings of the freedom and 
simphat) of Me in nature Much has been ivntten about 
the squalor, filth and sufFenng in the industrial centres of 
England, for example. Errant reformers and humani- 
tanans agitated for the return to the idyUic life of ‘^vlerry 
England ” But historj gi'ves us an entirely different picture 
of the conditions of England before the Industrial Revolu- 
tion. Senousl} dislocating established social relations, the 
Industrial Re\olution, of course, brought much suffering 
in Its train The greed of the oivners of the nev* 
mechanical means of production made human beings labour 
under re\olting condiuons But the posime outcome of 
that histoncall} neccssar) great soaal re\olution sur\T\ed 
all the inadental e\ils, and mthin less than a century raised 
the soaal and cultural le\el of the country far abo\e that 
obtaimng e\en in the middle of the eighteenth centur\ 

ENGLAND IN 17TH CENTURY 

As late as the sixteenth centurv, England tvas far more 
backivard in e\en respect than Ital), for example, tv here 
saentists and engineers, led b\ Leonardo da Vina, had 
already resumed the tvork for technological detelopment, 
stagnant e\er since the da)s of Archimedes nearl) tivo 
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thousand years ago While the populous Italian cities were 
thriving, the population of entire England did not exceed 
five millions What is still woise is that it was stagnant 
at tliat veiy low figure The country was economically so 
backward that it could not guarantee tlie minimum means 
of subsistence to the vast bulk of even tliat meagre popula- 
tion Beggais and \agrants swaimed the entiie country 
But tliose derelicts of a decayed society were not treated in 
any humane manner Vagrancy laws were passed, penalis- 
ing begging, in the first instance, by whipping, tlien by slit- 
ting of ears, those caught for the thud time were sentenced 
to deatli The standard of education can be judged by 
the fact that many members of the House of Lords were 
illiterate, and they were the Lords of die Realm, belong- 
ing to the thin stratum of the uppei class which enjoyed 
opulence and a certain measure of culture As regards 
sanitation and public health, epidemic diseases periodically 
carried away laige paits of the population The death- 
rate ivas several times higher than at present The rural 
population was housed in huts thatched with straw, and 
only diose in “prosperous arcumstances” could have met 
once a week Children as young as six years old weie 
fiequently set to labour There were practically no roads 
The common means of transport ivas bullock-carts dragged 
dirough gullies, often kncedeep in mud Naturally, pack 
horses were often preferied to the precarious vehicular 
ti'affic. The City of London itself was dirty, ill-built and 
without any sanitary piovision The countr)' immediately 
sunounding it was still wild and marshy "Wild animals 
i-oamed freely throughout tlie countr)' The master artisan, 
as a lule, u'hipped his appi entices, the teaclier his pupils, 
and the husband his i\'ife 
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That %vas '‘Merry England'' in \vhich the people \vere 
supposed to have lived in an idyllic simplicity The condi- 
tions did not improve substantially until the end of the 
seventeenth century But meamvrhile, Newton had lived 
and died, having composed the famous “Pnnapia" and for- 
mulated the fundamental laws of the mechanics of nature^ 
and thus heralding the age of modem technology 

COMING OF SCIENCE 

Other countries of Europe were hardly any better off- 
Until the seventeenth century, the home of modern avihsa- 
tion was still shrouded in the twlight of medi3cval bar- 
barism There is no reason to believe that, during the 
same period, any other country in the world was nearei^ 
to avilisation It was in Europe that modem saence 
rose as the sun to dispel the darkness of soaal stagnation 
and the consequent cultural backwardness With the 
power derived from the knowledge of nature, man began to 
build machines which increcLsed the productivity of his 
labour at an immense speed, so that his long pent-up crea-^ 
tive urge could burst out into manifold directions He 
created the machine, in order to create an entirely new 
world If the benefit of avilisation has not yet been made 
accessible to most of tliose ivho have built it, the responsi- 
bility thereof is not to be attributed to the mighty means 
man has wielded, but to the fact that the means still re- 
main the private property of a feiv As soon as this un- 
necessary institution of private ownership will be removed, 
the entire humanity will come to its oim and avilisation 
will be in the height of its glory 
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SUCCESSIVE periods of soaal evolution do not begin 
from definite points of time Thciefore, it is not possible 
to say exactly is'hen the Machine Age began Its spiritual 
foundation ivas laid, over a period of approximately five 
hundred yeare, by the saentific discoveiies and the develop- 
ment of the scientific mode of thought, made by a long 
succession of investigators, scientists and philosophers As 
far back as the middle of die thirteenth centur)-, the 
Franciscan monk Roger Bacon, dratving his inspiration 
neidier from the Mother Chuidi nor from the sdiolastic 
wisdom of Chiistian theology, but from die anaent Gieek 
tradition, kept alive by the Ai-ab scientists and rationalists, 
appealed as the pioneer of the age of modem science 
There began a hard stiuggle against mediajval barbaiism 
which sought to retard human piogiess with sanctimonious 
rehgiousity, albeit, demonstrated widi a fanatical ferocity. 
The stiuggle was carried on over a period of four hundred 
yean by the bold languard of modern civilisation which 
was led by sudi stalwarts as Leonardo da Vina, Columbus, 
Gioidano Biuno, Galileo, Keplei, Descartes, Robeit Boyle 
and a ivhole host of odiers ivhose names have also been 
impiiiited m golden letters on the pages of human history 
The historic struggle finally culminated in the epoch- 
making revolutionary aduevements of Newton who, on 
the basis of die woiks of his illustnous piedecessors, not 
only formulated die fundamental laws of physical saence, 
but established the “Natural Philosophy" whidi opened up 
before mankind a neiv perspectne of leal spiritual progress 

3 
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Newton li\ed lu die sevcutceudi ccntUFv onlv tox\MV\l 
die end of n lucli hts imnional wofL * 1 he Pi-iucipia' % wa 5 > 
publl^hedv Jjtill auodiei liuudixxl xoaiii [va'^iCvl belovo die 
Maclune Age was ushered in b\ die ilisco\eiics of Blaek 
about the nature of heat and the imeiitiou of the !»lcaiii' 
eiiguie b\ the modest mechanic James \\‘att> The appln 
cation of heat foi the gciiei'aiion of powYi in the fenm of 
steam opciica up xi pcnod of an amatinglx swift Sx>v.ial 
de\elopiiient. The IndiisUial Revolution took place. 
That wns puhaps die greatest cv'cnt of human histoiv. 
The disooveiacs of plivs^ical science piovided man with 
more acanaie knowdedge about the origin of nalxnal 
phenomena— a knowledge wliidi contiibiitcd to iiia'eisiug 
powxi greatci we lith and a highci culuue 

^Vldnn the period of a tew decades, the ciitiie face of 
England wms changed, a povxrtv -stricken, almost destitute 
people became a piospcroiis enlightened iiition standing 
at die van of modem avalisation which wms saxin to catch 
a considerable part of the wxild in the mvghtv swxep of a 
spnitual elevation The imaginary 'NfeiiN England' dis- 
appeared with the lude ixahtv of iiicdiJcval baibanMii. 
Mankind made that trxiiiciidous progress within a vxiv 
biaet sp.111 of tune bv vntuc of its abilitv to haiuc'^ phv>.icd 
eiieigv, whicli giaduallv libeiaicd it lioiii the dmdgeia of 
dailv life a decisive obstacle to aiiv leil spnitual advaiicX' 
ment Of course a piacx, iiidced a vxia high price, hid 
to be paid foi the freedom vcliich however, was prcaous 
bevoiid all calailatioiis 

lire immc'diatc coiiaete result of the application of 
phvsical eiicigv in the piocess of the piodiiction of social 
ueocssitics was that in the bcgniuuig of the iiuicteciith 
centun, one man could produce in a dav ten times more 
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work than a man used to do in a whole year only half a 
centur)' ago I The economic advantage of that revolution 
IS tlius palpable, but its cultural consequences are mucli 
more rar-rcaching The inevitable dark side of the Indus- 
trial Rc\olution has been presented in lurid colours by 
well-meaning, but short-sighted, humanitarians But the 
bright side made itself evident, even from tlie beginning, to 
those who were able to visualise a time when the posiuve 
outcome of the rev'oluuon would surv'iv'e tlie inadental 
evils assoaated with its initial stages 

Even in tlie beginmng, tlie benefiaal results of die re- 
volution were evident to diose who could see beyond the 
tips of their noses It relieved the labourer considerably 
of the burden of toil The drudgery and pain of manual 
labour were passed on to machines driven by physical 
cnei^ whicli could feel neither pain not fatigue nor 
monotony Thus, instead of “brutalising” him, machine 
raised die toiling man from the traditional status of the 
beast of burden, and made it possible foi him to perform 
Ills labour only in diose paits of die process of production 
whicli needed power of observation and intelligent action 
Not only did die comparative relief from the rigour of 
corpoi'al labour afford working men die opportumty for 
acquiring die rudiments of education, the kind of labour 
a grov\nng number of them had to perform also quickened 
mental activity 

Brawn is enough to handle prirmtive tools eflSaendy, 
but brain is required for manipulating machine The 
provision for at least an elementary' education was, there- 
foie, a necessary consequence of the introduction of 
medianical means in die process of production Without 
some education, workingmen could not have the intelli- 
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gence necessary for handling machine with eflSaency The 
standard of education was much higher in the case of 
skilled mechamcs, the class from which most of the early 
inventors came James Watt was an instrument-maker, 
Hamson was a carpenter, Brindley was a mill-ivright, 
Arkivnght was a barbar, Hargreaves was also a mechanic, 
George Stephenson ivas a steam^ngine stoker “Through- 
out the last century (18th), the intellectual advance is most 
sigmficantly marked, and surprising in the contrast between 
the beginning and the close Ideas that once had a living 
force altogether died away, the whole commumty oflFenng 
an exemplification of the fact that the more opportumty 
men have for reflection, the more they will think Well, 
then, might those whose interests lay in the perpetuation 
of former ideas and the anaent order of things look with 
intolerable apprehension on what was taking place They 
saw plainly that this intellectual activity would at last 
find a political expression, and that a power, daily increas- 
ing in intensity, would not fail to make itself felt in the 
end “ (Draper, “History of the Intellectual Development 
of Europe ”) 

The power that brought about that revolution was 
derived from the knowledge, acquired during the preceding 
century of epoch making saentific discoveries The sub- 
lime spiritual incentive, that underlies modern avihsation. 
Ignorantly or wilfully maligned as “materialistic,'* is clearly 
realised ivhen an account of the lives and ivorks of the 
pioneers of modem saence and saentific thought is even 
partially knoivm 

Since the days of Newton, saence made a triumphal 
march Huygens (the propounder of the undulatory 
theor) of light), Muschenbroek (inventor of the Leyden 
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Ancient plnlo*opbcrs Ind fell the spirit of enquiry 
I'll! s bad Jicfiin tin ciiquir) into natiiial plicnonicna, and 
(stn spcnilatcd alimit ibnr origin The Alexandrian 
inatbtni itin.in. Hero, who uas t\cn grcatci than Iluclid as 
a iii.nlicinatinan, Ind not only discosertd tiic power of 
steam, but eonstiiirted a prinmisc steam engine Even 
before Iiim, some of the Ionian forerunners of science had 
obsersed tint, when a piece of amber is rubbed with a 
piece of soft cloth, it attracts sery light objects such as 
feather The term electricity is derived from the Greek 
word for amber— "electron" 

Those were .i feu events in the fitting prelude to the 
epic drama of man’s spiritual progress, svhich began to 
unfold Itself more than a millcnuim aficrtvards, and the 
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final acts of which are still to be staged Indeed, it is an 
endless drama The power of man to know and create 
IS unlimited It knov/s no finality In its earher stages, 
only a feiv fortunate members of the human race take part 
in It , some more constitute the interested audience which 
grows as the drama unfolds itself, but the vast bulk of 
mankind still remain ignorant of the process that weakens 
the chains of their spintual slavery, and blazes the trail of 
human hberatioru In course of time, the drama of 
saentific progress is enacted 'vvnth the partiapation of 
larger and larger masses Only then, humamty begins to 
taste the blessing of a\ilisadon w^hich, however, ivill attain 
the fullness of its glory only when e\er) single member of 
the human race %vill ha\e his share of saentific knowledge, 
and, consequently, be able to assert his or her native 
creativeness to an ever growing extent 
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1 HI2 age of <;cholasUc learning ivlnch nnmecUately 
preceded ihc scicniific lenaissancc of Emope, embodied 
xcncmble religious prejudices and all the fundamental 
eiTors of iheologs, known at that time as philosophy 
Eurthei progress was possible onl) bs shaiieiing that 
rigoroush dogmatic system w’hicli choked the crcatnencss 
of man The period of ti'ansition from sterile scliolastic 
learning to the lesurgence of stimulating and productive 
scientific enquii) has been apilv described as follows "It 
is a time whicli cnthusiasticalU clings to the efforts and 
traditions of antiquit), but in wdiicli, at the same time, 
there are csersavhere present the germs of a new, a great, 
an independent period of thought ” (Lange, "The 
Histor) of Materialism”) 

The Christian Church was still the supreme power 
It dominated not onl^ the spiritvial, but also the w’orldly 
life of the entire European humanity She was naturally 
alarmed by tlie signs of a scientific resurgence wdncli 
heralded the spiritual liberation of man from Uie diraldom 
of traditional prejudices and of organised religion At 
first, the Churdi tried to lure tlie learned aivay from tlie 
unis ersitics by offering them exalted and lucrative ecclesias- 
tical positions But the spirit of saence, the burning desire 
to knock and to break tlie fetters of faitli, could not be 
corrupted The Churdi then made a determined effort 
to dieck the spread of knowledge But the tidal ivave, 
though still in Its infancy, could not be diecked 
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SCIENTIFIC INQUIRY 

Positue kno^\ ledge and the spirit of saentific enquire 
penetrated die darkness of niedjje\'al Europe, coming from 
the magnificent seats of learning in the Arabic kingdoms 
of Spain The intermediaries is ere mostly Jewish ph}M- 
aans, is horn die laiss of barbarian Europe declared as 
enemies of soaety But the age-long spiritual stagnation 
had been disturbed, religion is^ losing its hold on the 
educated, the hypocns)'^ of religiosity i\*as dniang die 
cultured classes to qmasm These cultiiTited the 
compani, though secredi, of die pioneers of the coming 
saentific resurgence, e\en is hen these is ere excommuni- 
cated, to be sent to the stake eientually 

AGE OF BACON 

The honour of boldli hei-alding die coming age of 
science belongs to Roger Bacon is^ho isTis bom soon after 
the death of Albertus Magnus is^ho represented die climax 
of scholasuc learning Hanng studied theology^ and 
entering the monastic life, he took to the study of saence 
and before long incurred the displeasure of the pois^erful 
clergi, b) insisting that eieiy statement of truth must be 
tested b) experiment His motto is’as 
^'Take nothing on trust'* 

That is^ the declaration of independence of human spint 
and the announcement of die coming age of saence He 
ivTote extensiiely on die lunous branches of saence and 
contributed to the rise of techiiolog) b} construcung 
different kinds of instruments and pnmitn e machines 
His imtings ivere condemned as containing dangerous 
doctrines He ^v^s accused of magical practices and selling 
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ston of ( htistnints Nc st iihi less, |u met the fate of all 
the pionnn of Inosskdpe .md pioprtss 

Hoon svis tin fust to suppcsi the .ijiplicntion of 
opiml invinmunis for asnononiinl oliscrsations It is 
douhtfnl s luthti lie .utu.dls rousitucitd telcsnipc and 
micTosco]K., hut hc sugf'Lsttd the theoretical possibiht) of 
coiismuniij; ihtse sei) useful iiisiminents and esen ssent 
to the evtent of indicatmj; how lenses could be made 
He Mstialised the jjossibihty of the piopulsion of vessels 
through staler and of carnages to lie diisen in the load 
b) some mechanical means He even speculated about the 
possibility of man tr.iselhng iluoiigh the sky in flying 
machines Hc made some discoveries about the propcitics 
of gases St Inch, in those days, st’crc taken foi "ghosts svith 
leather cars" Hc demonstrated the property of oxygen 
by showing that a lamp extinguishes svhen put under some 
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air-tight cover These are the most outstanding of tlie 
innumerable acluevements of that forerunner of modem 
saence For that great contribuuon to human progress, 
he was subjected to the suspiaon of the ignorant and per- 
secution of the fanatic, practically for the 'whole life, the 
last ten years of which were spent in prison 

GUN-POWDER 

Perhaps the greatest of Bacon’s achievements was the 
manufacture of gun-powder out of charcoal, saltpeter and 
sulphur The invention was not his In Europe, it is 
ascribed to Marcus Graecus But after the destruction of 
the anaent Greek avilisation, the art was practically lost 
Later on, it ^vas rescued by the Arabs who guarded it as a 
secret Bacon recognised the great Arabian physiaans and 
rationalists as his preceptors Ha^ang had intimate con- 
nection with them, he most probably came to knoiv of the 
possibility of making gun-po^vder, and, on the strengtli of 
his own knowledge of chemistr)% made it in a more per- 
fected form The manufacture of gun-po'^vder, is one of 
the most outstanding landmarks in the process of man’s 
establishing his mastery over nature By making tlie bow 
for thro%vung the arrow, the pnmiave man perhaps for the 
first time harnessed physical energy for his purpose witliout 
being consaous of the significance of his simple acliieve- 
ment The manufacture of gun-powder was the lesult of 
the knowledge that small quantities of simple substances 
contain enormous stores of energy which could be liberated 
by the ingenuity of man The epoch making invention 
of gun-powder might have mostly been used for destructive 
purposes But in so far as it represented the knowledge 
of the potential properties of certain substances, and of the 
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mcUiod of releasing latent energy, it \\as a inumph of 
man’s efforts to wring oxii nature’s secrets 

ARABIAN TORCH-BEARERS 

So powerful xsas the urge of aeaincness fell by the 
harassed and persecuted pioneer of modern ciMlisaiion, so 
insatiable is as his thirst for knots ledge, so far-ieaching is’as 
his nsion, that he is’as not satisfied is’iih all his great accom- 
plishments In one of his lettci's to his friend Pope 
Clement, he is rote 'Ht is on account of the ignorance of 
those with whom I have had to deal, that I have not been 
able to accomplish more ” This on a single sentence gives 
some idea of the laborious struggle against the traditions 
of savagery’ and barbarism, which the heralds of the age 
of knowledge had to carr)' on over several centuries, befoic 
the dawn of anhsation broke upon the isorld 

Of the sciences, astronomy is the oldest Man cannot 
do witliout some sort of a cosmological conception The 
anaent Greeks had developed some methods for obscn'ing 
die movements of heavenly bodies, and had acquired some 
positive knowledge about their relations ivith the earth 
All tlirough the dark middlc-agcs, the science ivas cultivated 
by the Arabs for abstiact philosophical purposes as well as 
for the practical puiposc of navigating the seas Astronomy 
requires two different kinds of skill accmaic obscivation 
and mathematical calculation The Ai'abs e\ccllcd in 
both the branches Consequently, they wcic gicatly fiee 
from the prejudices about die shape and position of tlic 
eardi and its relations widi other heavenly bodies, whuh 
prevailed in Europe until the sixteenth ccntiuy. Ihil 
more than a hundred years earlier, the teachings of Ihr 
Arabian saentists had penetrated Eiuopc. In the Itfleenlh 
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ccntun, die educated dn«es of Europe \\*ere agitated bv 
die momentous question Is the earth a iiio\ uig globe a 
small bod\ in tlie niicbt of suns and coundess other 
heaxTiih bodies, oi is it die central and die greatest obieet 
in the UmiTrse, flat and coiTiaxi Midi a xaist blue dome, 
Itself mouoiilcss mIuIc all die countless heai'euh bodies 
aiT moMiig around it^ 

Foi die Christian Chuixli. with the elaborate sistem 
of ns dogmas based on pi'C]udices and speculatn-e theoiiC'. 
mIucIi gaie spiutual guarantee to the buhuiMii of 
nicdia:\'al soacty, die question uais of supi-eiiie uiipoitaiice 
The cosmological conception of the CluiNtuiu theologi 
Mais learcd upon the Ptolenuac and Aiistotelian gecKeutuc 
conception of the Uius'ei'se It die eaitli Mais to be deposed 
from Its proud position as die centre of the bJiui'crse. the 
\en foundation of die magiuficenl suucture of scliolastic 
leaiiiing Mamld fall to pieces Cousequenth, the powTiful 
Cliurdi put up a ficixo I'csistance to the piopagation of 
astronomical knoM ledge Mliidi had Miidicated the oldei 
heliocentric doctiuie of Ibdiagoras and Vnstarclius In 
the peiiod pi-eparatois to the ix'siirgeiice of science “the 
caith iiioies’ bccanie the loniiula b\ mIucIi the belief lu 
saence and ui die nifallibihtv of reason icas distmgmsheil 
from die blind adherence to tradition m Inch Mais reg'irded 
as mosd) based upon ignorance and prajudice 

LEONARDO DA ^^NCI 

But still anodicr condition peihajis of 01x11 gixitei 
importance, had to be axated before the helio-cxntiic 
theon could be established on i cleai exposition of the 
laws goi Cluing die moieniciit of ifie e.aidi as .1 meix 
member of die solar ssstem Hie science of iiiech lines 
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had still to be developed, technology had to come to die 
help of man Mechanics and teclinolog)', developed by 
the Alexandrian saentist, had been all but lost in the 
•wilderness of the centres of mediaeval darkness They had 
to be created anew The credit of performing diat great 
task belongs to Leonardo da Vinci, generadly renowned for 
his gemus as an artist, but who wais also a great saentist, 
a skilled medianic, and a successful engineer Leonardo 
has been desaibed by the historian Hallam as “his 
knowledge was almost preter-natural ” That single short 
sentence graphically depicts the man ivhose ingenuity 
resurrected teclinology to serve as die auxiliary of theore- 
tical saentific investigation, ivliicli prepared die ground 
for the advent of the Machine Age 





THE revival of science, whicri marked riie a iiiva l of 
TTip.n at the gates of mtxiem civilrsiiion^ was as^odared 
with the neiv phSosophv of Naarralism as againsc Snper- 
Xatnraliszi— the mast oatstanning feature of htnnan ctilttne 
in the earlier stages of social progress. The Chihtiaii 
Church- vdiich had cotapletely cominated Zmopean socierv 
for raore than a chonsand years, dreaded rather the nerr 
phZct-ophv than its sdentihc and technological fbmdar 
dons. As a matter of fact- so long as sctendhc investigatron 
teas a r-!grtFr of ietehecruai enriodey or reereadon. and 
contiibnted to matadal ceneht on a recefsmily limited 
scale, it vens not altogether prohibited. Monhs^ dergies and 
Chnrch cignttaries veere among the forertmners of the 
revival of science- But as soon as the disruptive signiEcance 
of science became evident in the spread of the nerr phEo- 
sophv of Xatrralisnt- the Chnrch was alarmecL and 
cedared 'tar upon sdenae. That war was waged over a 
period of several centuries, and ended in the triumph 
not onlv of scienae. bat also in the establLhment of the 
nerv philosoahv wmich eventnaHv came to be the spiritual 
oatht of the civiiised man. 


SZAPCTXG 


POZ^TT 


The starting point of the foanders of moemn scieaae 
wms to reg ar d the Dhenomeaa of nature as natural phe- 
nomena. instead of admiriag of fearing them as the 
expressions of the benevolence or waath of saper-natuiai 
beings, or as taanifestatioas ot iome insemtabie saper- 



FROM SA\Ar.lR\ TO CIVILISATION 


51 


naiuiTil foicc The nc\i step i\as to cultivate the habit 
of obsenatton and cvpcnnienlaiion tsith the object of 
making disco\ cries That new habit was a challenge to 
auihoni) Tlic last ssord of knowledge and svisdom had 
not been pronounced cither by the ancient sages like 
Aristotle, or b) the scholastic divines of the middle ages 
That challenge to authority, traditionally belies cd to 
be infallible, sounded the death-knell of a long period of 
spiritual stagnation and closed a long ch.apter of human 
hisiors— that of barbarism 

EXPERIMENT AND OBSERVATION 

Loid Bacon has been credited with the inauguration 
of the experimental methods of obscivation and the induc- 
tive system of reasoning How far the credit really belongs 
to him, has been questioned Whatever might have been 
his conn ibution, the fact is that nearly a hunded years 
before his time Leonardo da Vinci laid dosvn the maxim 
that experience and obscnation must be the foundation of 
all knowledge and reasoning He held that experiment was 
the only icliable intciprcter of nature, and could, there- 
fore, reveal her laws Indeed, the gicat artist was a 
umvcisal genius, his contiibution to the revival of teclmo- 
logy was even greater than was known in his time Living 
in the liberal atmosphere of the Florentine Republic of 
the Mcdicis, he was not subjected to the barbarous 
persecution which was the lot of so many of his great 
contemporaries Yet, even tliere he was not altogether 
beyond the reach of the dreadful tentacles of Christian 
Spiritualism which put up such a desperate resistance for 
defence of barbarism against the disruptive £• 
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saence and the Iiberaang spint of the philosophy of 
Nauirahsm Therefore, Leonardo did not dare to pubhsh 
all the results of his versatile saentific research, and 
refrained from expressing all the views deduced from the 
reform Hoivever, his actual contributions included a 
great improvement of the all but forgotten technological 
achie\ement of Archimedes B} gi\ang a dear theoretical 
exposition of the mechanism of the forces imohed in its 
operaaon, Leonardo made of the lei er a perfected 
machine which could now be put to general apphcation 
Moreover, he discovered the laws of friction, and formu- 
lated the pnnaples for the construction of the ^camera 
obscura.' He ^’isualised the possibihty of deniTUg 
mechanical porter from floiMug i\"ater, and, therefore, can 
be called the founder of the saence of h}drauhcs He 
manufactured water-i^'heels, paddle-wheels, breach-loading 
guns, mini ng machinery and numerous other mechamcal 
apphances He i\’as acquainted mth the phenomenon of 
magnetism and the poiver of ste am. Briefly, he accom- 
plished most of the spade-ivork necessary for the nse of 
the all-important saence of mechanics, defimtelv founded 
by Galileo before long 

HELIO-CENTRISM 

The ne\K philosophy of Naturalism grei\ in the 
midst of the long control ers) about the position of the 
earth m the cosmic scheme. Long before Copermcus, the 
tradiuonal theoiy, that the earth the greatest and the 
most noble body situated, immoveable, as the centre of the 
Umverse, had been disputed The Chnsaan Church 
upheld the traditional geo-cencnc theor\, ivhich was the 
corner-stone of the teleological concepuon of the Um\ erse 
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This was the climax of the spiritual ad^ance of man in 
the age of barbarism It is the highest and noblest fonn 
of leligion It still persists in the midst of modem 
civilisation as Pantheism 

The ver)’ foundation of the Christian Churcli, and 
consequently the entire stiucture of the barbarian society 
of medixsal Europe, was menaced when the teleological 
views of the Unnerse was questioned by the re\ival of the 
lielio centric theory If the eartli tvas not tlie centre of 
tJie Cosmos, it could no longer be maintained that tlie 
sun and the other innumerable heavenly bodies had been 
created by a benevolent God in order to mimstei to the 
needs of man by tlieir light and other mysterious qualities 
made available to the inhabitants of the caith tlirough the 
multifarious phenomena of nature Should the earth be 
degraded to the lowly position of an insignificant planet, 
whose ^ery physical existence depended upon the meclia- 
nism of the attraction of die sun, how could one defend 
the omnipotence of a God created after the image of man? 
The dirone of God as the onginal creator of the Cosmos 
rested upon die theory which placed the eai th in the centre 
of the Universe—a theory maintained by no other 
knowledge or argument than die authoiity of Aiistotle 
and the learned Clinstian disciples of that pagan sage 
Therefore, helio centrism came to be condemned as a 
heresy But, in the mean time, it had gained giound and 
penetrated eien into die innei arcle of the familv of the 
Mother Churcli 

Nearly a hunched years before Copernicus, Caidinal 
De Cusa had expressed himself against die oidiodox 
theorj' about die position of the eardi, and had fa\ cured 
the re\Tval of the ancient view's of Pythagoras ivlio had 
4 
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preached heliocentrism Later on, )et another Church 
dignitar), Cardinal Alliacus, in his efforts to co-ordinate 
astronomy with theology, was also persuaded to reject geo- 
centrism, and tend towards the heretical view Columbus 
is reported to ha\e conceived the idea of reaching China 
from another direction from the Cardinal's work, "'Imago 
Mundi" (The Image of the World) 

HALL-ETS COMET 

In 1456, the appearance of "Halley's Comet" 
caused a tremendous commotion and consternation in 
Europe Until another wo hundred 'jears later, comets 
used to be regarded as casual celestial wanderers, and taken 
for evil omens In 1682, the astronomer Halley observed 
the movements of a comet w'hich appeared in that year,, 
and formulated the law of the penodiaty of comets 
According to that law% it was the comet observed by 
Halley which had appeared also in 1456 Constantinople 
had just been taken by the Muslims The comet was 
dreaded as the herald of the Muslim conquest of enure 
Europe* It was imagined that "the heavenly monster" 
rained "disease, pestilence and war" upon the earth from 
its long tail which "reached over a third part of the 
heav^en." The supersutitous people wrere naturally terri- 
fied, and appealed to Mother Church for protection The 
Pope issued ecclesiastical fulminations against the heathen 
conquerors of the capital of the Hol^ Roman Empue, and 
ordered speaal praters throughout his spiritual kingdom. 
Church bells w^'ere to be rung continuously in order to 
"scare aw^ay the devil it w^ anathemised, all the fervent 
prayers offered by millions of terrified souls in thousands 
of temples of God, however, proved to be vain "But 
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the comet in Uic hea\cns. like the Sultan on the earth, 
pursued Its course undeterred ” (Draper, "The Intellec- 
tual Dcselopmeni of Europe”, Vol II) 

The European humanity i\as still rc\elling m that 
org) of sn]>ei>lition, promoted by the highest spiritual 
aiulionu, e\cn when a distinguished Cardinal of the 
Church was fa\ouring the rc\nal of lielio-centnsm in 
consequence of fiis studies of die mosements of lieasenly 
bodies through the space, and the deductions made from 
obsersed facts 

VOYAGE OF COLUMBUS 

Less than half a centur) later, die first staggering blow 
was dealt to the \encrable doctnne about die shape of die 
earth by die io)’age of Columbus IVIiateier doubt was 
still left, w’as rcmoNcd b) die exploit of Magellan who 
actuall) arcuranatagated the globe in 1519 Those epoch- 
making discoicncs, broadening the scope of human 
knowdedge, and giiang a tremendous incentive to die 
economic dciclopment of Europe, were made possible by 
die invention of a simple medianical contrivaince— the 
manner’s compass This modest-looking instrument 
enabled man to dare the dangers of unknovm and 
uncharted seas While the discover)' of Columbus W’as 
of great practical importance, the mucli greater exploit 
of Magellan provided the most deasiv'e empincal evidence 
in favour of die “heretical” doctnnes of modern 
astronom) 

But for die compass, a mechanical appliance made by 
man, those epodi-making events would not hav-e happened 
And die compass could not be manufactured, unless man 
was equipped with knowledge whidi could be denied 
only from careful observation and the resulting discov'enes 



56 


P703r SA-VACE?! TO CTVTLHATICr? 


about the real properties of the ohserred ohjeets- The 
'load-store*' or the "leading stone*' had been hi 2 o?rx 2 
almost from time inrmemorial, and it ?ras believed to 
possess magical properties. It had been observed a 
certain kind of stone pulled iron objects tot^^ards it- The 
Arabs discovered that the magical stone 'iras found fre- 
quently in the magnesia deposits of Asia 3»fiiior- 
CoBsequently, the stone came to be imovm as the 
"magnetic stone"; later on, the ^-^rord "magnet*^ vas derived 
from it- It is said that the Chinese idendfed the "load- 
stone" vrith a metal, and that they a anally rcantifacttired 
the mariner's co mp ass- V^Tatever they might have cone, 
the p r op erties of the mysterions thing vrere rceH-hnovn 
to Uie Arzbs, and the mariner's compass vas used Ijv 
practically all Arab saHars in the fourteenth centnry- 
3Ian's success in -wringing ont a secret of nature, and xzsinz 
it for establishing his masteiy over natural elemenrs 
again confronted rdth superstitian— the heritage of his 
faOTbarian past- The compass vras dreaded as an evil thing, 
and ships equipped vrith it often had crfrcnity in feeing 
the crevr. 

It vras in the face of such tremendous prarticai 
difrcnldes, in additoin to the herce resistance of tne all- 
povrerfnl Christian Chttrch, that the fore-ruEmers of 
modem crrilisation had to blaze the trail of the spiritna! 


liberation of man. 



IX 


THE modem saence grew, in the face of the fierce opposi- 
tion of traditional ignorance, sanctified by religion which 
kept the mind of tlie multitude in the deadening grip of 
superstition, as the outcome of man’s irresistible inquisi- 
tiienesb and the instinctive desire to discover the cause of 
phenomena The rise of modern science, therefore, origi- 
nally i\as a philosophical moiement— a spiritual rennais- 
sance But die creatii'e significance of modem saence 
became evident i\hen, as Lord Bacon put it, it ivas "in- 
creasing!) able and mlling to assist in the relief of man’s 
estate ’’ The philosophical revolution, heralded by the 
use of modern saence, could triumph only after the condi- 
tions of man’s ph)'sical and soaal existence ivere radically 
changed by the practical application of saentific knoivledge 
in the form of engineering, metallurgy', nai'igation— in one 
t\ord, dirough teciinology 

A nei\ oudook of life quickens the aeativeness of 
man, new achie\ements of which, in their turn, lead to 
die realisation of diat oudook The genius of some in- 
dividuals opens up before mankind new avenues of pro- 
gress, and entire communities, hating adtanced suffiaendy 
on die new atenues of progress, become the possessors of 
the onginal inspiration Traditional ideas and ideals can- 
not be replaced by new ideas and neiv ideals, until and un- 
less man acquires the power to change the conditions of 
his existence Modern saence armed him mth that poiver, 
and, therefoie enabled him to come out of the tinlight of 
barbarism and begin the triumphant struggle against the 
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forces of naxure vrhfch con^jtJtutes the foundation of modem 
mflisation. 

TECHITOLOGY 

On the background of the ominous rumblings of a 
great resurgence of ideas, technology had been making 
steadv, but neces'^anlj slosv, progress exer since the days of 
Roger Bacon vrho, learning from the heathen Arab philo- 
sophers, reminded the piousl} barbarous European hu- 
manity of the forgotten heritage of the ancient scientific 
kncr/rledge. But the "devilish defaces/" though often in- 
dented fay ecclesiastical brains, and made by pious monastic 
labour, could not come to general application so long as 
man's mind generally remained circumscribed by the danity 
of his being the fiod-rer of God's creatiom Man had to be 
humiliated by the Inovrledge of his insignificance in the 
grand scheme of the Cosmos, before he could be consaous 
of his pov’cr to trade! on the endless road of er^er increasing 
greatness 

COPEPJhICUS 

In the middle of the sixteenth century, appeared the 
epoch-making S 70 rk of Copernicus, 'On the Revolnuon of 
the Celestial Orbs"— the monumental product of thirty- 
three years* quiet meditation and patient labour inspired, 
in their turn, by the movement of ideas during the preced- 
ing tiro centuries Once the earth v/as degraded from the 
position of the centre of the Unirerse to the Joidy position 
of a minor planet, reiofring around the sun, it vas no 
longer possible to regard man as the cror^m of the entire 
scheme of creation If man tras created realh after the 
image of God, as the administrator of His rmpenous Will, 
then, certainli he iroj^d not be subjected to the indignity 
of inhabiting the most insigmficant of all the heavenly 
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bodies By setting forth Uic truth about tlie revolution of 
the heavcnl) bodies, the gicat work of Copernicus cele- 
brated the triumph of a great revolution of ideas An 
endless scope was opened up for the science of Astronomy 
The concct appreciation of tlie position of die earth before 
long led to die discoiery diat die sun also was not the 
centre of die Unnerse, but one of the countless luminous 
bodies which constituted it Mans egoccntiism had to go 
Mith die traditional view of geocentrism Fieed from die 
limitations of the anxieties for Ins own petty self, gloiified 
as the immortal soul, man could apply himself to Ins native 
task of questioning nature tvith the object of acquiring 
knowledge wliicli gave him die power to attain real great- 
ness and march toivards real spiritual freedom 

The eardi i evolves upon its own axis, and moves 
aiound the sun This is a common-place knowledge of our 
days, accessible to the scliool cliildren But only four 
hundred years ago, to tell this tiutli ivas a lieresay, and 
more than one torch-bearer of this tiutli were condemned 
and punished with barbarous feroaty for the aime 
Copernicus himself is'as very reluctant to make die revolu- 
tionary result of his labour known publicly, fearing not only 
the displeasure of the Churcli, but die dreadful punishment 
almost sure to be meted out to one holding such heretical 
views He kept them to himself for thirty-three years, 
duiing 'whicli time he gave them such a rigidly saentific 
form as made diem indisputable, ivhen they ivere ultimately 
published Even dieii, he did not daie take diat step 
except on the entreaty and die august patronage of a 
Churcli dignitary Scliomberg A preface added to the 
published tieatise presented it as a mere hypodiesis For a 
long time, it i\as believed that Copernicus himself adopted 
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thar straiagem to protect himself agaiiHt scholastic ciog- 
madstn and eodesiasdcal fanarfcisiiL But later on, it ^"as 
ascertained chat he Ttas no p^rty to that concealment of 
cmtfi. T'^hidi t'as done ir a Mend of his out of the anxiety 
for the old philoyDoher’ s safetv. 

ZHOU AZTCIEZw: SAGES 

It h- ho^rever. a fact that the ^s'ork teas dedicated 
the author to the Pope. In the dedication, Gopemiens 
actually di-o^ Tied an' originalir , and stated rhar he had 
learned the helio-centric coctrine from the Tvridngs of 
ancient sages. It can be easil'^ imagined hor^' oppressive 
mtist tia*e been the atmosphere of ignorance, and ha*^' 
t eiilf ' i ng the fanaticism of religion. Trhica could comoel 
a man to ciso'vn the credit for his great irorh. Yet, knot"'- 
iedn? had to snrmgie hard against the tenaciev of ianorance, 
and the might of reigning superstidom Oppresrvelv thfrk 
‘^'•‘as the darhne^ of barbarism trhicfi tried to engulf the 
datvTt of kno'riedge, breaking out as the herald of 
cfvilisadon. 

A sihnpse of the great danger, trhicii beset the path 
of the forerunners of modem crdlisadon. ran be had 
from Copemiois’ introdticrfon to his v'ork. Haring stated 
apologedcalfr that he ^-as going to present Trnat he had 
oni'' learned from ancent sages, he trrote. ‘Then I too 
beaan to meditate on the modon of the earth, and. though 
it apeaxed an absurd opmion, v^t, since I knerr that in 
previous times others had been aHorred the privilege of 
feygnincT Trpar circies thev cho=e in order to explain the 
phenomena. I conceived that I might take the Iibertv of 
trying Trheiher, on the supposiaon of the earth s modon. 
it 'j’as oossifale to find better explanations than the andent 

A. 

ones about rh^ revolution of the celestial orbsA 
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Humboldt in his famous work, ‘‘Cosmos , holds that 
“an erroneous opinion unfortunately prevails, that Coper- 
nicus, fiom timidity and from apprehension of piiestly per- 
secution, advanced his views regarding tlie planetary move- 
ment of the earth, and the position of the sun in the centre 
of the planetai'y system as a mere hypothesis^, nevertlieless^ 
he admits tliat tlie singular words “but whicli need not 
necessarily be eitlier tiue or even probable^ do occur in tlic 
preface to the book But Humboldt points out that they 
aie quite con ti ary to the opinions expiessed by Copernicus, 
and in diiect contradiction witli his dedication to the Pope 
Howexci, the fact is that Copernicus started from the ad- 
mission that the view about the earth’s motion he was 
going to piopoimd, “appeared an absurd opinion That 
shows the obstinate piejudice tliat tiutli was still to con- 
tend with Any effort to explain natural phenomena ex- 
cept as the manifestations of super-natural forces was still 
legal ded as a “privilege” to be “allowed” by the custodians 
of ignoiance and superstition Copernicus was compelled 
to accept tliat humiliating position so that he could have 
the oppoitunity of letting tlie ivoild know the great truth 
he had discovered Finally, he did not ask for the liberty 
of expressing his views as a mattei of right, but on the 
giound that it had been gi anted as indulgence previously 

A CHALLENGE 

Beginning in an apologetic tone, the dedication, how- 
ever, proceeded to assert the independence of philosophical 
thought iv^hich could dare disregard the \erdict of the ill- 
informcd He urate “Though I know that the thoughts 
of a philosophei do not depend on the judgment of the 
mau), his stud) being to seek out truth in all things as far 
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as IS permitted by God to human reason, yet, when I 
considered how absurd my doctrine would appear, I long 
hesitated whctlier I should publish my book, or whetlier it 
were not better to follow the example of the Pythagoreans 
who delivered their doctrine only by tradition and to 
friends " The urge to tell the truth could not be sup- 
pressed by the feai of die ridicule of the futile scholasuc 
learning, nor by the danger of persecution in the hand of 
religious fanatiasm The spirit of man, emboldened by 
the power of knowledge, rose in revolt against the tyranny 
of tradition and the oppression of ignorance 

Having still appeared to admit that truth was accessible 
to human reason only by the grace of God, Copernicus 
ended his address to the representative of the God on earth 
with a challenge which heralded the mighty voice of man 
nsing against spiritual slavery The following is the con- 
cluding passage of the dedication ‘*If there be vain 
babblers who, knowing nothing of mathematics, yet pre- 
sume to pronounce judgment, thiough an intentional dis- 
tortion of any passage of the Scriptures, and who blame and 
attack my undertaking, I heed them not, and look upon 
their judgments as rash and contemptible 

Those were bold words to pionounce in that atmos- 
phere of Ignorance, bigotry and fanaticism They would 
have brought the old saentist to great grief, had death not 
intervened to spare him that grim fate and die human 
histor)' of yet another act of barbarism committed to arrest 
the triumphal march of science Copernicus died only a 
few days after his book was published But the tiagedy was 
still to be enacted Others had soon to pay the penalty 
with their lives for holding high the torch of truth and 
the standard of human freedom 
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THE advance of modern saence meant an extension of the 
knowledge of nature, and eventually led to the discovery 
that the Cosmos ts’as not a teleological order The result 
was tlie liberation of the spirit of man from the bondage 
of the belief in the super-natural The discovery that the 
movement of heavenly bodies as well as other natural 
phenomena were determined by meclianical laws inherent in 
nature itself eliminated the necessity of assuming the har- 
monious operation of super-natural agencies or a Universal 
Will as the cause of the being and becomnig of things 

It IS an old idea that die Universe is a law-governed 
system It is not a chaos, but a Cosmos The scholastic 
learning of the middle-ages had developed diat anaent idea 
into the teleological conception of the world, according to 
which every single event of life, as well as of the inanimate 
nature, is predetermined by the Providential Will That 
Final Cause of the world was assumed to be inaccessible 
to human intelligence, and, dierefore, the endless succession 
of predetermined events ivas not to be antiapated, but 
accepted 'post factum’ as the best thing tliat could have 
possibly happened That philosophy was the lughest 
acluevement of the religious mode of diought Its logic tvas 
rery iigorous die Final Cause assumed as die geneially 
accepted premises, die rest followed necessarily 

The belief in die super-natural had to be so very higlily 
intellectuahsed, in order diat man, no longer to be im- 
piessed by die childish fantasies of die Natuial Religion, 
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could "rationall}’' reconcile himself to the degrading idea 
that he ^v"as but a mere cog in the gigantic 'ivheel of the 
Uni\erse, i\hich moved meralessly and inexorably accord- 
ing to the dictates or the mil of some unkno^vn and un- 
knoivable agenc)'^ The net of man's spiritual sla\er} was 
\ery beautifully %\oven Only modem science could open 
his e}es and gi\e inm the poiver to get out of that humiliat- 
ing position of an age-long spiritual stagnation Starting 
ivTth the anaent idea that the Um\erse i\as a law-govemed 
s^-stem, saence set about the task of pro^^ng that the laws 
i\ere inherent in the physical system itself, not to be traced 
to some imaginary Final Cause 

KEPLER 

The i\ork of Copermcus extended the iconodasm of 
saence beyond the investigation into man's immediate 
ph}sical emironment, to the movement of the remote 
heaAenly bodies Kepler obsened, and speculated about 
the helio-centnc movement of those bodies, and eventually 
stated the lai\s i\hich go^em those movements Son of a 
loislv inn-keeper, his bo}hood spent in poverty and 
Ignorance Later on, he managed to study theology, the 
most respectable and paying profession of the time. But, 
ha\ing been of a ioi\l} origin, he could not prosper in his 
profession, although in the jouthful age of tivent} -three he 
“^^-as appointed as the Professor of Astronom) in the Um- 
\ersit\ of Gratz. But in the popular mind, astronomy was 
^et identical mth the pseudo-saence of astrology Lay- 
learmng still receued htde appreaation, and )Oung Kepler, 
CNen as a professor, did not earn enough for bare subsis- 
tence He 'vvas compelled to keep his knowledge of astro- 
nomy and mathematics for himself, and take to the trade of 
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cabling horoscopes— meaningless and ra}stenous diarts 
^ihich ga\e the ignorant multitude tlie poor sausfacuon 
that c\cn in tlie midst of the inisenes of the life on this 
^vorld the Gods in Hea\en as ere interested in their affairs. 

Though dn\cn to tlie practice of charlatanism b) the 
prexaihng ignorance and siipersution of the time, Kepler 
continued his saentific labour xvithout an> danger of in- 
cumng tlie displeasure of tlie aII-po^^erful Church Haxang 
completed die xvork of “charung the heaxens’, begun bx 
the Denish astronomer Txclio Brahe, knoxvm as the 
“Rudolphine Tables , Kepler turned his attention to tlie 
e\aa nature of planetarv motion Eight xears of hard, but 
peaceful xs ork, earned on at Prague under tlie patronage of 
a liberal-minded Emperor, led him to the discoxerx that 
the planets moxed round the sun not in circles, but on 
elliptical orbits His law's of planetar) mouon gaxe con- 
crete shape to tlie philosophical and mathemancal abstrac- 
tions of Copernicus, and laid dowm the foundanon of 
modem astronomx 

That xv'as in the beginning of tlie sex enteenth centur) 
But exen then, Europe xs'as still dominated bx' the spirit of 
barbansm x\hicli dreaded the breaking daxvTi of axTlisation 
^d tried to resist tlie adx'ance of knoxv ledge xrith a pious 
fcroaix Soon after he accomplished the epoch-making 
x\ork of enunaating the law's of planetarx motion, Kepler 
lost Ills fHDxv'erful patron and friend. The Emperor 
Rudolph died leaxang the scientist not onlx again in 
P^ur^, but to the mero of the bigotrx of ignorance and 
fanatidsm of religion His xafe died, and his three }oung 
children were attacked bx the xirulent disease of small pox. 
"Bhe blessing of modem medicine w“as still unknown to 
Burope ANTiatexTr medical care xv*as axTiilable could not be 
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had for the service of the poor, however mentonous these 
might be in other respects Kepler’s children died without 
anv medical care. 

But the ^v'OTst still to come His old mother 
vas accused of sorcery and condemned to torture, for no 
other crime than ha^ang inflicted Christian Europe vntii a 
son 'vv'ho dared look into the mysteries of the hea\en With 
great efforts, made by the harassed saentist ^suth the aid 
of some hberal-mmded high-placed persons, the old lady 
tvas sa\ed from the rack, but could not escape imprisonment. 

The closing \ears of Kepler's life tv ere a traged} For 
earning his htehhood, the ‘legislator of the heatens” had 
again to tvnte pamphlets on astrology 'Worn, out m mind 
and body, Kepler died of bram-fe\er at the comparatit ely 
earl} age of 59 By that time, European historv tvas tv ell 
adtanced in the middle of the set enteenth century In the 
introduction of his “Rudolphine Tables'*, Kepler had hailed 
Copernicus as “the man of free soul '* In the face of 
tremendous difficulues, and stv'imming against the crazy 
current of learned ignorance, he rendered signal sertnces to 
the cause of the great philosophical retoluaon heralded by 
the work of Corpemicus, and thus gate a big impetus to the 
motement to set human soul free 

GIORDANO BRUNO 

“The earth moves came to be the slogan of the mighty 
movement based upon the belief in saence and in the power 
of human mind to discoter objecme truths The most 
dramatic figure of that age of struggle between saence and 
religion, knowledge and ignorance, tvas Giordano Bruno 
whose inart}Tdom in 1600 manifested the crassest form of 
the fierce antagonism to human Iw 
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traditions and antiquated ideas Behind its occasional 
climaxes vliich lia\c been rccoided prominently m the 
histoiA of lint epoch, a legion of less known persons parti- 
cipated in the diain.i whicii stands out as the most brilliant 
chapter of Euiojican hislorv While astronomy and mathe- 
matics led the seal eh for the laws of inanimate nature and 
ivcic presenth reinfoiccd by the use of physics, human 
mind breaking also into the m)stenous realm of the 
structure of the human bod) and tr)ing to ascertain the 
law?, of Us iiueinal functioning 

MODERN MEDICINE 

For nearl) two thousand )cais >Vristotle dominated tlie 
intellectual hfe of Europe, as die highest audiority of 
knowledge in all physical matteis The similar position 
'\as occupied by another Gieek as regards everydiing con- 
cerned w'lth disease, cure and the general state of die human 
body In these matters, it ivas heietical to question the 
Wisdom of Galen Until die sixteenth century, die Univer- 
sity of Salcrmo w'as die mam seat of medical learning m 
Europe It had been founded by Arab physiaans who had 
learned then lessons from Galen That Alexandrian 
physician had certainly made some investigation into the 
structure of the human body, and had enunaated some of 
the rudimentary principles of die medical science But 
ui course of centuries his teachings, like die teachings of 
many othei ancient sages, ivere so much mixed up ivith all 
sorts of superstitious notions that, at die close of die imddle- 
^es, humbug and fraud very largely passed as the medical 
science in Euiope 

Faracelsius was die first to raise the standard of revolt 
in this respect He lived in the earlier part of the sixteenth 
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centiins and harnessed Avhate\ei knowledge of cheraistr) 
€visted in tliose da}*s for the ser\Tce of mediane Unul 
tlien, chemistry idenucal with alchemy, that \*ain chase 
after the comersion of base metals into preaous gold 
Paracelsius dared dispute the authority of Galen, and fought 
for commonsense in the treaunent of disease He also got 
into trouble, but in his case die resistance came not from 
the Church but from die seats of “classical medical learn- 
ing” His heresy iv'as to teach that nature ^s^as the great 
healer and diat die function of medical saence i\'as to help 
the normal funcuoning of the mechamcal processes in- 
herent in the structure of the human bod) .‘Vlthough not 
said in so many words, die implication of that sound 
doctrine, since then recognised as die fundamental prinaple 
of therapeutics, i\"as to regard the human bod) as an 
organism w hich lived mdependend) b) itself That w’as a 
mortal bloi\ to the doctnne of soul Another step toi\m*ds 
the spiritual liberation of man 

The foundauon of the modem medical saence, how- 
e\er, w^ laid by Vesalius, w^hose famous book on “The 
Structure of the Human Bod)” appeared in the same )ear 
as the reiolutionar) treatise by Copermcus Galen was die 
first to dissect the human body wndi the object of finding 
out how It was really constructed In the sixteenth centun^ 
Vesalius emulated that hereucal act in the Uni\ersity of 
Padua He discoiered that Galen's obsenations had been 
perfunctor) and had led to wTong conclusions He 
established the saentific method of obsenation and empiri- 
cal deduction, in the realm of the study of the human bodv, 
by dissecung it before the students when he taught them 
anatomy Apart from the direct result of the method, he 
6ro\e home the larger philosophical lesson that, if the 
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actual dissection contradicted the teadimgs of the 
Alexandrian sage, then die lattei’s doctrines must be 
Ignored His book contained die result of a sober study— 
an objectue approacli to the mysteries concerning die struc- 
ture and functions of the human body— independent of 
traditional notions, fortified by an uncritical acceptance 
of authoiities, and free from all the then prei'ailing specula- 
tions about .alleged corelations, between planets and human 
bodies 

The daiing to penetrate into die mystenes of the sinful 
abode of die soul produced far-reaclnng philosophical 
consequences as i\’ell as die contribuuon made to the art 
of healing The ti'adition.al super-naturalism had per- 
suaded man to believe that diere was some mysterious rela- 
tion between die macrocosm and the microcosm To 
laiiipci i\’iih die latter i\as considered to be heretical, be- 
cause diat amounted to interference widi the providential 
cosmic law wliidi had predetermined even die minutest 
events regarding the dise.ase and cure of die human body 
All that vain and vcner.able notion was throvm to die ivinds 
when information, received by dissecting dead human 
bodies, proved to be fruitful for the purposes of healing 
Once again, knoidedge gai e man poiver Diseases ivere not 
predetermined events They were not caused by the ivrath 
of God Their causes could be discovered by human in- 
telligence, and eradicated by human ingenuity Man was 
not a helpless playdiing m die hand of a wlumsical God, 
on die conti-aiy, he possessed in himself die source of end- 
less pouei derived from die knoi^ ledge of die real nature 
of his being and becoming 
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AS the founder of modern phj'sics and mechanics, Galileo 
deser\^es the honour of ha\^ng ushered in the age of saence 
and ihmum open before Europe the gates of a\aIisauon It 
IS well known ho'vv^ he ^v-as persecuted pracUcally throughout 
his life, and condemned to die in prison, a blind old 
man But the senaces rendered b) Giordano Bruno to the 
cause of the spiritual hberauon of man are not so well 
knoira, though his mart)Tdom ^V7LS the most dramtic event 
in that long struggle betiveen knowledge and ignorance, 
reason and prejudice 'VNhich had to be fought to bring 
European humanity out of the wnldemess of barbarism and 
inspire it 'with the \’ision of the da^m of a\nlisation 

Bruno perhaps 'iv'as one of the greatest rebels of history 
The sigmficance of his storm) life can be fully appreaated 
onl) by those '^\ho know that re\olt against traditional be- 
hefs IS the most po'vverful le\er of human progress For 
haNang the courage to tell the great truth that orthodoxy 
had neither morality nor belief, he received the atroaous 
sentence to be burnt ali\e That barbarous act ivas com- 
mitted less than three hundred and fifty years ago in Rome 
the centre of the hoi) world of Christianity But the sen- 
tence passed upon him was real!) a sentence of death against 
the forces of ignorance and intolerance i\"hich for centuries 
had stubbornly resisted the spiritual hberation of man 
The truth he calml) pronounced when the barbarous 
sentence was passed upon him must ha\e made his \mdic- 
ti\e judges feel like criminals shuddering before a thunder- 
ing \erdict of histor) He said '‘Perhaps it is wuth greater 
fear that ye pass this sentence upon me than I receive it " 
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Intolerance is not an expression of power The fear of 
tmUi makes those tiading in ignorance and falsehood take 
shelter in intolerance The inart)Tdora of the pioneers of 
modern civilisation tvas caused by a mortal fear for the light 
of reason and science, bound to dispel the darkness of 
Ignorance is Inch had kept human spirit in bondage for so 
many centuries 

DISCOVERY OF TELESCOPE 

Only eight yeai-s after the mart)Tdom of Bruno, man 
made a simple instrument which gave him the power to peer 
into the depths of the heavens and establish the truth whicli 
he had propagated as the logical consequence of the restora- 
tion of hello centrism by Copernicus In 1608, a Dutchman 
named Lippcrshey made the first telescope The next year, 
Galileo manufactured a better instrument and turning it 
towards the sky he found that the moon was a physical 
object constiuctcd more or less like our earth Making 
bold deductions fiom the Copernican theory, Bruno had 
delegated the sun itself to the position of one among an 
endless number of fixed stars That was one of lus heresies 
With lus primitive telescope, within tlie course of one year, 
Galileo discovered no less than forty fixed stars, eacli of 
which was found to be as luminous or more so, as the sun 

Until then, those glorious heavenly bodies were un- 
known to, and unseen by man The old belief was tliat 
the stars weie made by God to illuminate the night and that 
the starry dome tvas there to afford man the pleasure of 
looking at It, and sing the praise of the benevolent creator 
The simple contrivance of fixing two lenses at tlie ends 
of a narrow cylinder enabled man to discover that the stars 
were situated so far away from the earth that only a minute 
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fraction of their bnlliance could ever reach it If a slightly 
larger part of their brilliance reached the earth, the terres- 
tni beings would be blinded instead of being benefited by 
that gift of God If the stars were created for illuminating 
the earth, why were they placed so far away? The dis- 
coverj^ thanks to that early achievement of technology, 
naturally raised such questions, and created doubt about 
the time-honoured doctnne of the human destiny of the 
Universe The human being is not the crowning glory of 
God's creation 

The Umveise with all its grandeur and beauty is not 
created to instil in man a reverential awe for its creator 
It IS there, for no other reason than to exist Man is a part 
of this eternal existence, and is potentially possessed of the 
power to unravel its mysteries, the power derived from the 
knowledge enabling him to make ever greater conquests 
This endless vista of progress, knowledge and power was 
opened up before man already in the beginmng of the age 
of saence 

Those who suffered, and sacrificed everything, often to 
the extent of their lives, for helping man realise the power 
to make his own destiny, are, therefore, to be honoured 
and commemorated more than the numerous tnbe of saints 
and sacerdotes who, from time immemorial, pretended to 
be the promoters of the spiritual well-being of man, but 
actually kept him in the darkness of ignorance and pre- 
judice Even to-day, the world is not altogether free from 
the quackery of those doctors of divinity who disparage 
science because it undermines their position of power and 
pn\ liege Europe could enter the age of civilisation only by 
repudiating the authority of those agents of God Bruno 
was the most dramatic figure in that histone rebellion 
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LIFE OF GIORDANO BRUNO 

Born seven )cais after the death of Copernicus, that is, 
just about tlie tune of the making of the first telescope, 
Bruno entered the monastic order which alone in those days 
offered the Icisuic indispensable for learning and sacntific 
investigation He became a Dominican monk, but, like so 
many other thoughtful men of his time, was soon suspected 
of hcres), and since then his life became a long cliain of 
persecution and hostilities 

He Mas too courageous a rebel to compromise his con- 
viction and hide his opinions Consequently, he had to 
run HMay not only fiom the monstery, but out of Italy, to 
be beyond the reach of the Pope But even abroad, reli- 
gions intolerance and orthodoxy haunted him, compelling 
him to fly from one countr)' after another, and everywhere 
he lived the life of a destitute and vagabond First, he went 
to Geneva, but there Calvinist bigotry would not tolerate 
his teaching that the eartli rotated around the sun His 
heretical views piovad to be too advanced even foi tlie seat 
of classical learning in Paris From tliere, he went to 
Oxford and for some time lectured on Cosmology Before 
long, he was driv'cn out also from England and went to 
Germany to find things equally too hot Finally, he 
decided to brav'c tlie bigots in his native land and in 1592 
returned to Venice 

Thcic he fell in the hands of tlie Holy Inquisition 
After eight years of imprisonment, he was sentenced witli 
die famous but fearful formula— punish lam as merafully 
as possible, and without sheeding of blood,” wliicli meant 
that he was to be burnt aliv'e 
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In his memoirs he left some highly interesting record 
of the cultural corruption of that age o^ sanctimonious 
suspiaon against everything new and enlightening 
Wherever he went, he found “sceptiasm under the polish 
of hypocncy”, therefore, he declared that he was fighting 
"not against the belief of man, but against their pretended 
belief " The central thesis of his book, "The Tnumphant 
Beast," for which he was condemned of heresy, was that 
tlie orthodoxy of the age had neither morality nor belief 

DANGEROUS HERETIC 

But Bruno committed not one “heresy " His heresies 
were innumerable He was a prodigious spirit Though 
not a saentist in the technical sense, he personified the spint 
of saence which was the new philosophy raising its head as 
the terror for religion, because it propiosed to set the 
spint of man free 

He taught that space was infinite and that it was filled 
witli self-luminous bodies That doctrine, subsequently 
demonstrated by modem astronomy, was expounded in his 
work called "The Plurality of Worlds", in which he main- 
tained that every star was a sun, and there was an infinite 
number of stars 

He believed that the world was animated by an intelli- 
gent soul which was the cause of forms, but not of matter, 
which lived in all things, even such as seemed not to live 
That particular heresy of his was not at all irreligious He 
preached Pantheism which is the highest form of religion 
inasmuch as the latter is based upon a sincere faith, not 
afraid of its own logic But being the highest form of 
religion, Pantheism liquidates religion It is only an in- 
verted form of Materialism No wonder Bruno was con- 
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sidcrcd to be the most dangerous heretic and, therefore, 
jjunished with exemplary cruelty 

He further held that c^crythlng was ready to become 
organised, that matter was the motlier of forms and also 
their gia\c and that matter and the soul of the world 
together constituted God Though the idea of God was 
still retained, Biuno s philosophy was out and out matena- 
lislic Therefoic, he incorporated, more tlian anybody else, 
die spirit of science whicli enabled man to be encouraged by 
the datsn of civilisation 

AHEAD OF HIS TIME 

Like all really great men, Bruno was much ahead of 
his time He tvas a real pioneer, and, therefore, he was 
such an intrepid rebel The scholastic learning of the 
middle ages had elaborated the simple dogmas of primitive 
Christianity into an imposing system of dieology widi the 
aid of the teachings of the scmi-matcnalist Aristotle For 
seieral centimes that rationalised irrationalism put up an 
apparently learned lesistencc to saence So long as the 
rational foundation of ordiodoxy remained uncliallenged, 
saence had to put up widi a condescending toleration 
Bruno dared to strike at the very root of the s^^stem of 
orthodox learning wliicli he characterised as die “Trium- 
phant Beast ” 

Aristotle had taught diat a thing was composed of 
form and matter, but he subordinated the latter to the 
former b) holding that matter only had die potentiality of 
becoming ivhateter the form might make of it Bruno 
revised die relation, and maintained that matter was not 
die potenual, but it was the actual and the acUve Matter 
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A HISTORIAN of European culture rmtes —‘‘Never can 
moinl interests, liotvever pure, stand against intellect 
enforced truth On this ill-omened question, the Church 
ventured her battle, and lost iL” (Draper) 

The histoncal conflict between reason and religion, 
knowledge and prejudice saence and the Church, readied 
Its dimax in tlie life of Galileo The one ivas represented 
by his iv'orks, and the otlier by his persecution His life 
was not only die dimax of a histone struggle, it marked 
the end of diat conflict The forces of orgamsed religion, 
based upon popular prejudice, were defeated Reason, 
knowledge and saence came out victonous The founda- 
tion of aniisation ha\ang been laid on the martjTdom of 
Its pioneers, die European humanity i\'as free to build the 
supei-structure irliich, though suffiaendy imposing already, 
IS ) et only die beginning of die glorious creation of man, set 
free by knoivledge and emboldened i\nth ever growing 
poi\ er 

After Leonardo da Vina, the progress of saence had 
been mainly confined to the realm of pure mathematical 
abstraction That preparatorj' stage ivas necessary' 
Galileo made deasne contributions to that preparation, 
but his distinctii e merit iras to show that man could derive 
great poivcr from the kiioivledge of nature. By manu- 
facturing the telescope and popularising the method of 
obsenation and experiment, G^ileo broke doi\'n die for- 
bidding iv'all of prejudices i\hich had blocked the spread 
of die neir ideas to die common people irho n'ere not 



78 


FROM SA^AGER'l TO CRTUSATION 


attadied to the established soaal order so as to refuse to see 
things %^hen the) were clearly presented before them Only 
those who were den\Ting benefit from the established soaal 
order iv^ere fanatical defenders of the traditional ideas 
'\\hidi pro\Tded the moral, metaph)’sical and dl^Tne sanction 
for p^e^^Ing notions and established institutions As 
far as the people at large were concerned, prejudice alone 
stood on the ivay The) ivere not capable of appreaating 
the \*alue of saence, so long as it remained a matter of 
mathematical abstraction The knowledge accessible 
to, and often appreaated by, some disanguished members of 
the priestly class i\hose intellectual comacaons could not get 
the better of their lo)'aIty to the established order Galileo 
made saenafxc knoidedge accessible to the common man 
and, consequentl\, started it on its triumphant march 

MODERN PHYSICS 

A\Tule finall) establishing Copermcan astronomy on 
the strength of empirical eiadence gathered isnth the help 
of his telescope, Galileo the founder of modem physics 
His contnbuuons in this respect stimulated the groi\Th of 
the re\oluaonar\^ saences of mechanics and hjdraulics 
Thanks to that epoch-making achievement, Galileo “ranks 
wth Archimedes as one of the most illustrious saentific 
men the world has e\er seen” 

The saence of ph)'sics describes Nature mathematically 
Mathemaucs deals vith quaname i^ues If the nature is 
composed of such entities as can be quanutatii el) measured. 
Its laivs should be accessible to discover), and possible of 
concrete formulation, so that man*s struggle against nature 
need no longer be a blind groping in the dark, but an 
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intelligent search for the tnith and a practical quest for 
power To treat nature mathematically, that is to say, to 
reduce her to quantitatively measurable entiues, was the 
fundamental contribution of Galileo’s genius 

Sudi a treatment is not possible, unless Nature is con- 
ceived as a mathematically constructed madiine Galileo’s 
point of departure was that profoundly revolutionar)' con- 
ception Indeed, the conception itself •w'as not altogether 
new It was not born tntli Galileo It is as old as the 
speailaiive genius of man But it was Galileo’s genius 
whidi demonstrated that grand conception dirough the 
obsenation of phenomena, and experimentation with 
physical entities isolated from their setting in tlie co- 
ordinated scheme of nature Every'body knows that Gali- 
leo was the discoverer of the tliree Laws of Motion But 
only a few lealise that those elementary prinaples of 
physics, empirically deduced, verified the speculauve con- 
ception that the natuie is a mathematical machine The 
immediate consequence of Galileo’s discovery of die Laws 
of Motion was to give a convinang explanation for the 
movement of heavenly bodies as pictured in the madie- 
matical abstraction of Copernicus and Kepler 

The movement of bodies cannot be correedy desenbed, 
their past cannot be reconstructed and their future pre- 
dicted, unless die Law of Motion itself is understood If 
the Universe is a Cosmos, and since it is made of measur- 
able entmes, it should be possible to discover the Law of 
Motion Galileo began his investigation "with the observa- 
tion of die behaiaour of falling bodies His observation 
was fruitful because he isolated one particular phenomenon 
to study by measuring it mathematically Motion could 
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not be properly studied so as to reveal its laws, before 
there was a clearness and precision about the idea of 
motion Itself Only through that method, natural pheno- 
mena, physical entities, can be subjected to a mathematical 
treatment To formulate these fundamental pnnaples 
of the saentific method of enquiry, was the real contri- 
bution of Galileo to the advancement of human knowledge 

ATOMS 

From the commonsense knowledge that everything has 
size, shape, and weight, Galileo assumed that all the im- 
portant properties of natural phenomena could be mathe- 
matically described As a saentist trying to explain 
phenomena, he also assumed that the world was ultimately 
composed of atoms Being the basic constituents of every 
physical entity, the atoms have size, shape and weight 
They are in a constant motion in course of which they 
combine into all sorts of physical entities So, the dis- 
covery of the Laws of Motion should enable one to explain 
phenomena as they are The conclusion of the funda- 
mental hypothesis of physics is even more far-reaching 
Knowledge of its laws should enable man to manipulate 
motion And the ability to do so would give him the 
power not only to harness the forces of nature, but also to 
create new things out of the resources available in nature 

UECKAmeS 

The science of mechanics, thus, is the practical aspect 
of physics Galileo’s mind worked in both the directions 
of conceiving the universal mechanism in mathematical 
abstraction, also of making practical deductions from that 
conception The discovery of the Laws of Motion and 
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c^tniualh tltc ulrntifirmon of jwwcr with the j)h)sicnl 
coiiitin of the ni(iaph\Mcnl concept of force, led to tlic 
dt\tIopnient of teclinolog) tshich opened up the flood- 
gate's of Innnan rreatnenes'', .md enabled man to he really 
ci\ discd 

J timing Ins telescope on the phnets, Galileo dis- 
co\ered that \ enns and Mcrnirt also went through phases 
jiiM as the moon I he telcscojie settled for cvci the 
coniroscrs) between geocentrism and helio centrism The 
weightiest objection against the Copcrnican theory was 
“If the doctrine be true, the planet Venus ought to show 
piiascs like the moon ' Copernicus himself was not able 
to o\ el come the difTicult) Man’s abilitj to enlarge the 
reach of his Msion with the help of two lenses oscrcimc 
that diffiailt) Very soon Galileo’s telescope made still 
other discoveries He found that just as earth h.is its 
satellite, similarl) Jupiter had four satellites It was im- 
mediate!) seen that the planet olTcrcd a miniature repre- 
sentation of the solar system as depicted by Copernicus 
1 hrough the telescope he demonstrated to his pupils that 
the Milky Way was composed of thousands and tliousands 
of stars and finally, he discovered spots on the sun, and 
maintained that it revolved on its own axis once a month 

I'he old controversy could no longer be carried on 
It was no longer a matter of argumentation and authority, 
but obscrv'alion, and mathematical deductions from ob- 
serv'cd facts The custodians of ignorance and the enemies 
of human progress weic at the end of their wits They 
sought to stifle the voice of Galileo His martyrdom was 
not so dramatic as that of Bruno But the effort to stifle 
the voice of science by practically burying the great 
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saentist was the last act of spiritual barbarism which only 
quickened the progress of knowledge and hastened its own 
downfall 


GALILEO^S ACHIEVEMENTS 

Before proceeding to recollect the martyrdom of 
Galileo, it IS necessary to appreaate his achievements in 
some more detail, so as to have a proper understanding of 
the significance of modern science Galileo’s experiment at 
the Tower of Pisa is known to every schoolboy The tower 
IS 179 feet high and overhangs its base by sixteen and a half 
feet Galileo carried on to the top of the tower tivo weights, 
one of hundred pounds and another of one He released 
them at the same moment, and they struck the ground 
simultaneously That experiment, simple enough to be 
watched and repeated by anybody, should have been recog- 
nised as a defimte repudiation of the traditional motion that 
a heavy weight came down to the ground more rapidly than 
a lighter one But the old notion was based upon the 
authority of Anstotle, whose doctrines had been so very 
useful for the Christian Church to rationalise its irrationa- 
lism If anybody tried to prove that Anstotle was wrong, 
so much the worse for him He was a heretic, and should 
be sent to the stake 

The young saentist did not meet that fate nghtaway 
But his pretention to refute Aristotle was the object of 
ndicule from the “learned “ They had their Classics 
ivntten by the infallible sages of antiquity, which had 
satisfied the learned throughout the world for two thousand 
years, why should they now throw away that old wsdom 
simply because a crazy young man had the foolishness of 
abandoning the clothiers* trade for the pastime of dropping 
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stones from die Tower of Pisa? So impervious to reason 
■was die prejudice of the learning of die Church digmtaries, 
diat Galileo gave them up as incorrigible and went to die 
mercantile Republic of (^neva to be appointed the pro- 
fessor of Physics in die University of Padua 

There, he demonstrated die power of his primitive 
telescope ■wliicli could reveal the legendariness of the tradi- 
tional wisdom inlieiited from Ptolemy His discovenes 
were declared to be mere optical deceptions It was main- 
tained by die wise men even at diat seat of liberal learning 
that, since die satellites discovered by Galileo were not 
visible to die naked eye, they must be useless and, being 
useless, they could not exist Such childish arguments 
could be advanced only by people ivho knew that they were 
fighting for a lost cause The new ideas challenging tradi- 
tional authorities and venerable prejudices ivere no longer 
matteis of speculauon They could be demonstrated to 
be corresponding is'idi objective realities Science could no 
longer be resisted The death-knell of barbarism was 
sounded, Civilisation was knocking at the door All the 
frantic efforts to stem die tide of human progress since then 
have proved of no avail But the entire humamty is still 
to be benefited by the sublime heritage of that heroic 
struggle fouglit by the pioneers of avilisation against the 
blind forces of ignorance and prejudice 
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BY the end of the sixteenth century, Europe was nearing 
the end of her long, tortuous and painful journey through 
the centuries of barbarism glorified as the age of pure 
Christian culture The trail, blazed by Roger Bacon 
three hundred years before, had been followed up by 
a band of brave pioneers, whose heroism, martyrdom 
and achievements culminated in the final victory of 
the revolution in the idea about the location of 
heavenly bodies, and the foundation of modem physics 
and mechanics Galileo died the year Newton was 
born His Laws of Motion, together with Kepler’s laws, 
enabled Newton to construct the theory of universal gravita- 
tion as tlie cornerstone of the system of Natural Philosophy 
which replaced the traditional teleological conception of 
the world buttressed upon the pnmitive faith in the 
super-natural 

Galileo’s gemus opened up another line of develop- 
ment which led to consequences, equally or even more re- 
volutionary, because they concerned the immediate 
environments of man and increased his power to 
react upon them Less than a hundred years intervened 
between the construction of the telescope by Galileo and 
the formation of the Law of Gravitation by Newton 
Saentific discoveries, made during that bnef span 
of time, had the accumulated effect of stimulating an out- 
burst of man’s creative energy during the eighteenth century 
which placed Europe at the forefront of human progress, 
as the creator of the incalculably powerful agency— 
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Macliine, which is bound to civilise entire humanity 
eventually 

PRECURSORS OF NEWTON 

The appeal ance of Newton as the prophet of the new 
philosophy, was heralded by a number of saentists, all of 
whom were inspired by the discoveries of Galileo 
Kepler deduced tlie laws of planetary motion Franas 
Bacon gave a tremendous impetus to saentific investigation 
by establishing the method of reasoning from observed 
facts as the only reliable guide to the discovery of truth 
Harvey discovered the arculation of blood Drebble 
manufactured the thermometer, the pnnaple for the 
construction of wliicli had already been discovered 
by Galileo Learning from tlie unpublished papers also 
of Galileo, Torncelli invented the barometer and dis- 
covered atmospheric pressure Guericke invented the air- 
pump Pascal earned on investigations into the pressure 
of atmosphere Robeit Boyle discovered the law of gas- 
prcssuie and founded modern cliemistry Van Helmont 
discoveied the conservation of matter and carbon-diovide 
gas Roemer calculated the veloaty of light Mayow dis- 
covered ovygen in die air, and later nitrogen In the midst 
of that imposing company there stood out the lomantic 
figure of Descartes who, togediei •with Galileo and Newton, 
shaies the honour of the spiritual fatherhood of modem 
Europe His talent as a madiematiaan and a physicist 
may have been surpassed by others But as a philosopher, 
he remained die source of inspiration until the recent rise 
of scientific matenalism whidi itself owes a good deal to 
Cartesian criticism 

Those iVere die progeny ivho carried on the work so 
very successfully commenced by Galileo The immediate 

6 
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results of lus investigation, apart from tlie triumph of the 
mechanistic conception of the Universe, were equally 
imposing A practical problem of experimentation 
which had baffled Galileo, led one of his pupils to 
the discovery of the principle of the barometer 'IVhile 
editing his papers dealing witli the Lav\s of Motion, 
Torricelli discoiered some notes refemng to Galileo's 
failure to pump a column of uater above a certain height 
The inv estigation of tliat problem led him to the discov^er)" 
of the relation betvv een atmospheric pressure and the rise of 
the column of water The lesult v\’as die invention of tlie 
barometer That invention also represented a long step, 
taken perhaps as yet without knoiving, toivards the ei^entual 
discover) that motive pov^^ei could be generated from 
pressure 


AIR-PUI\1P 

The manufacture of the barometer immediately led to 
the invention of the air-pump In making the barometer, 
Tomcelh found that a space at the top of the tube con- 
tained nothing It a v'acuum Experience dispelled 
another venerable prejudice. Nature abhors v'acuum* 
Nature may do so But she could not prevent man from 
creating one If some space can be iinthout air, air can 
be removed from any place with a suitable dence That 
device vs as presend) manufactured It vvas the air-pump- 
It was a machine, vshich was to undergo a whole process 
of improvements to become a powerful instrument in the 
hand of man in his struggle for the conquest of knowledge 
mid power 

That IS a \ery bne£ statement o£ the achievements of 
alileo How was he treated for arming man inth the 
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knowledge to open up a new chapter of progress? Only 
posterity could judge him by the positive ment of his works 
But during his life-time, he had to face the fury of the 
enemies of die spiritual liberation of man Scientific know- 
ledge equipped man tvidi the poiver to march ahead, and 
in order to do diat, he had to turn his back upon tradi- 
tional ideas, and rise in reiolt against established institu- 
tions and prevalent standaids of ^alue Therefore, 
instead of being rewaided, Galileo was persecuted and 
punished 

CAREER OP GALILEO 

It is not generally knmm diat die Latvs of Motion 
ivere not published until aftei his death And diey might 
not have evei been included in the accumulated store of 
human knotvledge, had die heavy hand of bigotry been 
able to read! diem After Galileo’s deadi, his papers 
were smuggled out of Italy, and sent for publication in 
Holland, isdiere there ivas no Inquisition The harass- 
ment diat he suffered for his astronomical vieiv's must have 
discouraged Galileo to publish Ins epodi-making theories 
of medianics, aldiough he had begun formulating them 
already from die early joutn 

Bom 111 Pisa in 1564, he studied mathematics, and 
became acquainted mdi the ivork of Copermcus tvhich 
was dien creating ivide-spread sensation At the age of 
26, he became Professor of Madiematics in the University 
of his native aty It was diere that he discovered die 
pi maple of die pendulum, obsen-^ed the law of falling 
bodies, and consequend) collected the data ivhidi even- 
tually enabled him to discover the Laws of Motion But 
his tdescope got him into trouble He not only himself 
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peered into the mjsteries of the heaven, btit exposed them 
to the vulgar vision of the ordinary mortal ^^hom religion 
had taught to raise the e\es to the stairs dome onl^ tvith 
a referential awe. 

He had left his name drv in disgust, because the 
learned there irould not learn from the obvious lesson 
deduced from his simple experiment at the Totter of Pisa 
His heretical \de\^s of astronomy v ere expressed in the 
Universit) of Padua, t'^here the secular pouer of a mercan- 
tile Repubhc at least to some extent protected science 
against the vindictiieness of the Vatican- But a heretic 
like Galileo, f‘rho dared conceive the Univeise as a mathe- 
matical machine, could not be tolerated even there- 

COx^ElDvED AS HERETIC 

As all his opponents argued on the authority of the 
Scriptures, Galileo overcame his temperamental timiditv, 
and pubhclf declared that the Scriptures isere not inten- 
ded as a scientific authority Thereupon, he con- 
demned as a heretic from all the pulpits throughout the 
Christian worlcL At that time, he receiied an invitation 
to become the astronomer of the Duke of Tuscanv. Hoping 
t h a t the powerful Duke would protect him against the 
wrath of the Church, he accepted the invitation, but only 
to find himself withm the jurisdiction of the Pope. 
Presently, he was summoned to Rome to appear before 
the Inquisition for explaining his conduct. He had to 
obev He teas aexused of having taught that the earth 
moved, that the sun vras stationary, and of having attempt- 
^ ^ to reconcile those heretical doctrines with the 
^ptures. The charges themselves shov'^ed how woefully 
ignorant were the men who presumed to judge the opinion 
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of the scieniisi Ho\v’c\cr, they judged and found him 
guilt) The sentence was that he must renounce his here- 
tical opinion and pledge himself not to prcacli them or 
publish them in the future The altcrnatne was hfe-Iong 
imprisonment In that tragic moment, Galileo failed to 
attain the moral height leached by Bnino But perhaps 
his timidity tras a blessing in disguise for posterity 
He Ined to accomplish the great tvork of laying the 
foundation of modern ph)sics 

RECANTATION 

The recantation of Galileo encouraged the pious custo- 
dians of Ignorance to dehvci their last, fierce but futile, 
attack against the unshakable monument of knowledge 
raised by the liberated spirit of man The Copermcan 
s)stcm ivas condemned as heretical Its preacliing was 
prohibited Kepler’s work suffered tlie same fate Galileo's 
letters i\cre isitliheld from circulation The Copermcan 
astronomy was denounced m a Papal Bull as late as in 
1616 as “that false Pythagorean doctiine, utterly contrary 
to the Holy Scriptures ’’ Bnino’s "Triumphant Beast” 
was still raving But it had just the contrary effect 

CONVICTED AGAIN 

After seteral years of quiet work, Galileo’s spirit again 
burst out into open revolt In 1632, his mam philosophical 
work, “The System of the World”, was published The 
object was to re affirm the truth of the Copermcan doctrine 
It was written m the form of a dialogue, three persons 
paiticipating in the conversation Two of them were 
depicted as true philosophei-s, while the tliird, named 
Simplicio, w'as the defender of die orthodox view He 
w'.'is made to look ridiculous It was generally believed that 
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the third person tvas meant to represent the Pope Galileo 
was again summoned to appear before the Inquisition He 
was an old man by that time He was accused of heresy, 
in addition to having violated the pledge given previously 
to the Holy Inquisition But once again he was offered 
absolution “if with a sincere heart he would abjure and 
curse his heresies ” Haunted by the dreadful spectre of death 
by being burned alive, the old man again recanted But 
then the vindictiveness of the "Tnumphant Beast” at bay 
manifested itself Even after his self-humiliation, tlie old 
man was condemned to spend the rest of his life in pnson, 
so that his offences might not go altogether unpunished, 
and as a warning for others People concerned with the 
publication of his book were also severely punished The 
sentence against Galileo and his abjuration were ordered 
to be read publicly in all the Universities 

LAWS OF MOTION 

On the intervention of powerful sympathisers, who 
lacked the courage of comaction, after several years of 
impnsonment, the old man was allowed to live a pnsoner 
in his own house He was very ill But the permission for 
his removal to Florence for medical treatment was refused 
The order was to treat him with inexorable seventy Quite 
naturally, the old man fell into a state of melancholia After 
five years, he was allowed to go to Florence But there also 
he was forbidden to leave his house or to receive any friends 
He lost his eye sight The only pleasure of looking at the 
sky was also gone That again was perhaps a blessing in 
disguise Blindness compelled him to devote himself 
exclusively to the study of physics It was during those 
dreary years of infirmity and untold misery that he wrote 
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on the Laivs of Motion, \vhich tvcrc smuggled out by friends 
to be published latei on in Holland “The exquisite refine- 
ment of ecclesiastical ^engeance pursued him remorselessly, 
and now gave him pennission to see his friends when sight 
was no longei possible ” 


DEATH 

In the last years of his life, he became completely deaf, 
but even then, he carried on investigations into the nature 
of the force of percussion He died in 1642, an old man 
of seventy-eight, for twehe years a pnsonei of the Inquisi- 
tion Ecclesiastical vindictiveness puisued him even 
beyond the giave He was denied the right to make a will, 
and was not allois'ed to be buried in a consecrated giound 

The desiie of his friends and admiiers to build a 
monument to his memory could not be fulfilled until the 
nineteentli century By that time, his martyrdom had 
borne fruit Ennobled by the knowledge, for tlie sake of 
which he suffeied torment, t)Tanny and humiliation all his 
life, Europe could appreciate his great services But the 
age of science itself is the monument to tlie honour of 
Galileo The monument recently constructed in tlie 
chill cliyard of Santa Croce is superfluous, except to remind 
mankind of their barbarous past Galileo will be landi- 
cated only when barbaiism, still rampant over a large part 
of the ivoild, is completely desuoyed and mankind as a 
whole marclies tiiumphantly toivards the goal of a real 
civilisation 
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THE martyrdom of Galileo only helped to stimulate 
enquir}^ into the mathemaucal structure of nature Galileo's 
achievements opened up t\vo parallel processes of develop- 
ment They can be conveniently descnbed as of theory 
and practice Before the mathematical concepaon of nature 
could be elaborated on a sufficiently lai^ scale, mathe- 
matics Itself must grow to measure up mth the enormous 
task of giving a theoretical explanation of nature That 
most poiverful intellectual instrument was developed 
during the seventeenth centurj^ Again it was not the 
genius of any one single indindual that equipped mankind 
with that powerful instrument of spiritual hberation 
Apart from many others, three men have come down in 
historj^ as the founders of modern mathematics,— Descartes, 
Leibmz and Newton 

The laws of motion, formulated by Gahleo, eventually 
enabled Newton to penetrate the mysteries of the media- 
mcs of the Umverse But in the meantime, mathematics 
had to be developed to serve as the instrument in that 
investigation Newton himself was one of the founders of 
modern mathematics But before him, Descartes had 
invented analytical geometr}^ which helped Neivton to 
formulate the laws of celestial mechamcs, after he had dis- 
carded Euclid as worthless 

DESCARTES’ ADVENT 

Descartes was bom at the end of the sixteenth century, 
more than thirty years younger than Galileo He con- 



FROM SAVAGERV TO CIVILISATION 


95 


cerned himself mostly with the theoretical process of scien- 
tific development He dided at the comparatively young- 
age of fifty-four, and was a contemporar)' of Galileo during 
the closing peiiod of the latter’s life The speculations of 
Descartes ivere even more subversive than the doctrines of 
Galileo He developed the mechanistic conception of the 
Universe into an elaboiate system of philosophy He 
escaped martyrdom tlianks to his desue to avoid a clash 
with the Cluudi For that, he has been accused of cowar- 
dice or lack of conviction The compromise was made by 
his postulating God as the ultimate creatoi, after his ovm 
speculations had dispensed with the very idea of aeation 
But that was not a weakness of Descartes alone Newton 
also suffeied from it And most of tlie great saentists still 
for a long time found it very difficult to free tliemselves from 
the venerable leligious prejudices 

Altliough Descartes came to be honoured as the 
foundei of modern idealism, in leality he elaborated the 
fundamental principles of materialism His coipuscular 
theory made no essential distinction between the organic 
and inorganic nature He described plants and even 
animals as machines But he stopped there In order to 
avoid a quarrel with the Chuich, he arbitrarily excluded 
man from tlie mechanical sclieme of nature His most 
brilliant disciple, De Lametrie, maintained that Descartes’^ 
doctrines were carried to tlieir logical conclusion in his 
(Lametne’s) book “L’Homme Madune" (“Man is a 
Machine”) Accoiding to De Lametrie, “the wily philo- 
sopher, puiely for the sake of tlie persons, had patdied on 
bis theory a soul tvhidi was in reality quite superfluous ” 
The fact tliat a gieat thinker like Descartes even in the 
seventeenth century found it necessar)' to do so, proved that 
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the spiritual liberation of man from the t)Tanny of preju- 
dice was still a distant cry 

The quesuon that agitated the minds of saentific and 
tlioughtful men in the seventeenth century was, how the 
earth came into existence Unless that question could be 
ansivered except by assuming a creator, eithei as a personal 
God or as some m)stenous metaphysical pnnaple, the 
predominance of the religious mode of thought could not 
be successfully challenged The leligious doctrine of crea- 
tion, in the last analysis, deprived man of any creative 
power, and consequently placed an insuperable obstacle on 
the road to progress and avilisation opened up by the dis- 
coveries and inventions of saence The answer to the 
question about the origin of things came from various 
directions The one given by Descartes was perhaps the 
most comprehensive and convincing among all others of 
that time 


LAWS OF MOTION 

It was generally felt that Galileo’s Laws of Motion 
piovided the clue to the solution of the problem of the 
physical Universe Bruno had conceived of the idea that 
motion, once generated, never really ceased to exist, but 
was only passed from one body to another Descartes deve- 
loped that idea If a motion never ceased to exist, then, 
logically it could be assumed that it had no beginning 
What is noticed as the generation of motion, is simply its 
transference from one body to another From this, it 
could be deduced that motion was eternal, and the different 
Linds of motion observed m physical investigations were 
ultimately of the same nature 
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LEIBNIZ AND SPINOZA 

Descartes reduced all forms of phA’sical motion to the 
moA emeut of fine corpuscles a\ hicli entered into the making 
of all dungs and dierefore in that of the Avhole Asorld T\Tiat 
came to be knoAni as die mechanistic A-ieic of the Acorld, AV'as 
really ongiiiated bv him, aldiough as a sA'stem of philoso- 
phic^ thought It receiA ed much impetus also from Leibniz 
and Spinoza Descartes is said to hate proAcd die logical 
and philosophical possibilitA of natural science Not onl\ 
the ph^^ical but also die intellectual functions of hfe Ai^ere 
regarded bA him as die product of mechanical changes 

Ea eii before Nets ton, he realised the difiScultA of acaon 
at a distance, Avliicli chffiadtA appeared to be fatal for the 
luechamsuc Aaew’ of die Avorld Neirton simph' set aside 
die difficultA, and built up his natural philosophy purelA 
on empirical eAidence Action at a distance could not be 
conceiAed, it A\*as difiScidt to explain hou one bod) could 
influence another through a a oid neA ertheless their mutual 
inter-actioii, A\as observed, and from that obserAed fact, 
dieir future moAemeiits and locations could be predicted 
For XeAvton those empirical facts Avere sufficient But 
Descartes Avas more a philosopher than a physiast in the 
teclinical sense For him the problem Avas not pracucal 
but dieoretical Of course in his time science Avas still 
far aAvaA from die «tage Avliere it could rest theon on 
pracdce In those daAs dieories Avere acta largelA specu- 
lauAe But Avith Descartes speailauon Avas giAcn a 
niadiematical form It Avas not Avald fantasA but logical 
deductions from certain assumptions Avhich he ciled 
“dear ideas ’ 

The problem of action at a distance is inAohed in 
the old atomist theon The atomist as^umpuon is indis- 
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pensable, i£ all plipical phenomena are to be reduced to 
matter and motion, or matter-in-motion In order to 
mo\e, material particle^ must have space Consequent!) * 
Newtonian ph\^ics had to postulate an emptv space 

MYSTICAL EXPLANATION REJECTED 

Grappling with tlie more fundamental problem, 
Descartes found it necessar}^ to re\ise old atomism His 
ph}sical theories vere rejected b^ the great plmidsts who 
followed him Ne\ertliele&>, philosophical!}^ tlie doctrines 
of Descartes is ere \ ery sound, and were destined to survii e 
the mechanical natural plulosoph} of Newton ^lore 
than nso-hundred )ears ago, modem ph\*sics found 
it necessary to postulate some pervasiie medium filling up 
the space Descartes had the audaat} to make a similar 
postulate 

Rejecting the old atomist theon he conceiied space 
as filled wTth matter The conception wms rather curious 
but \ery bold It gaie an unambiguous answ^er to the 
question hoic the wurld came to be B} maintaining 
that the atoms is'ere not indiiasible he antxapated later 
developments of ph}^ics He postulated moiang corpus* 
cles as the ultimate ph^^lcal units, but iisualised tlie 
interestices between those corpuscle^ as filled wdtli a finer 
matter To explain the origin of tlus latter, he intro* 
duced a rather arbitran, deiace whicli rendered his whole 
phvsical theorj unacceptable to later scientists 

He concened the fine matter filling the space as sort 
of splinters throwTi off b\ the corpuscles rubbing one 
another Once that assumpuon wus made, the rest was to 
be deduced matliematicall\ He explained how the 
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Tno\cment of the corpuscles as well as of all bodies com- 
posed of them resulted from their movements strictly 
according to the laws of mechanical impact According 
to him, all bodies were subjected to motions, and all 
natural phenomena consisted merely of the conduction of 
the motion of one body to another The most audacious 
part of Descartes’ speculation was that he made no distinc- 
tion between the organic and inorganic phenomena 
Thus, the sum total of his doctrines was complete re- 
jection of all mystical explanation of nature He pro- 
Mded the rising physical saence with the basis of a self- 
contained philosophical system 

“Give me matter and motion, and I will construct the 
Universe ’’ That was Descartes’ answer to the question 
how the ivorld came into existence But at tlie same time. 
It was a challenge to the whole body of religious belief 
which started from the assumption either of a creator or of 
an inscrutable Final Cause It is a strange story how he 
eventually accommodated in his round-up mechanistic 
view, the idea of a God, and consequently came to be 
known to posterity not as a great physiast, but as a meta- 
physiaan But it was not any weakness of lus reasomng 
that compelled Descartes to make that compromise His 
hypothetical explanation of the begimng of things was so 
very ngorously mathemaucal that it made no room for any 
superfiaal adjunct It is recorded that he himself did not 
attacli any importance to tlie metaphysical theory which 
was subsequently assoaated with his name He was 
primarily concerned with physical and mathematical 
enquiries, and his sole object ivas to construct a matlie- 
matically rigid mechanistic theory of all natuiral pheno- 
mena That object he accomplished in his work 
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“Cosmos” About that ame, Galileo’s martjTdom shocked 
and terrified the whole of Europe It is said that, receiv- 
ing that news, Descartes developed his metaphysical 
doctrines isith the object of hiding the immensely revolu- 
tionar)' implications of his earlier ivork 

FROWN OF CHURCH 

But timidity and iseakness on the part of saentists 
cannot check the ruthless operation of scientific truth 
The fear to tell tlie truth again iv'as not due to any moral 
infenonty on the part of the saentists Human intellect 
IV as still terrified b) the from of estabhshed authonty 
which was growing all the more fierce, the more it was 
assailed by the triumphant march of saence The revolu- 
tionar) sigmficance of Descartes’ philosophy could be 
fully appreaated only in the light of modem phj'sics, 
whose foundation it laid But immediately, the genious 
of Descartes enabled Newton to formulate the fulida- 
mental law's of physics and me chani cs on the strength of 
empmcal eadence Bj contributing to the theoretical 
aspea of saentific progress, Descartes also qmckened the 
progress of saentific practice which ushered in the age 
of anhsation 
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THE asscrtinn of tlic crcaii\cncss of man presupposes re* 
cognuion of tiic realitj of the pliysical \\oiId If the 
Ph' sical world js dismissed as unreal, then man's own 
CMsttncc ccasLs to be a realit) Life is a dream and whai 
can man do when he lues only in a dteamland? Therc- 
foic, the possibilit) of science is conditional upon the 
establishment of the leality of the physical w'oild 

Full blooded religion does not legard the woild as 
uni cal Religion without a God is no religion And a 
personal God is the teal God The world is created by 
God God IS the supreme reality His creation cannot be 
unreal Therefore, the world also is leal As a part of 
the world, man is also real This realistic view of the 
world as well as of life dominated the intellectual life of 
Euiopc tluoughout the middle ages The Scholastics weie 
lealists But religious realism degrades the dignity of man 
He exists leally as a tiny cog of a gigantic wheel The 
slave is not helped by the recognition of the reality of his 
slavery 

Realism becomes the philosophical foundation of 
science when the reality of the physical world is conceived 
as independent of any other existence Man can dare con- 
ceive the idea of conquering nature when the latter is no 
longer regarded as a divine creation, not to be tampered 
w'lth by any impertinent mortal So long as the physical 
world IS regarded as real, because it is the creation of the 
Supreme Reality (God), man cannot ever tlunk of the 
possibility of remaking it Yet, man becomes avilised only 
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M hen lie acquires the pouer of remahing the uorld Reli' 
gious realism permits man to r^ard the tvorld as real and 
submit himself to the \acissitudes and UTannies of that 
realin It does not inbpire him with the courage to free 
himself from the bondages of his entironments, social 3» 
w'ell as ph\>ical It does not help him to assert his creaui’e- 
ness so as to transform ugh realities into beautiful ones and 
replace harmful realities bi u«eful ones. In order to feel 
that he is free to act if onI\ he has the knowledge which 
gites the power to do so he must start wath the comrction 
that he is a part of a realiu which exists independends hr 
itself That is the realism w hich makes science possible and 
thus inspires man in his adiance towards drilisadon 

DESCARTES’ COiSJTRIBTjTION 

Descartes contnbunon to modem saence was the re- 
cogniuon of the realiu of the phxdcal world. Indeed he 
made that reroluuonarv conmbuuon b\ a teri cunous 
method. But his point of departure tvas i eri sound, \nd 
whatever is not consistent wrth that ma\ be discarded as 
superfluous interpolated perhaps with the purpose of hood- 
wanking the prejudiced, kpparentir Descartes called in 
the authonrv of God to prot e the realirv of the world. But 
he did not adopt the craditional method of doing sO 

Havrng expressed dissausfacuon 'vrth the state of 
knowledge in his ume Descartes laid down the pnnaple 
that reliable knowledge must be deduced fixtm dear ard 
distinct ideas. He found such ideas onl) m mathematics — 
in its axioms, definitions and postulates. He proposed to 
introduce mathemaucal methods mto philosophv and 
searchmg for a sure point of departure, he set up the famous 
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First Cause, which existed by itself The other maintained 
that things could not happen in such an orderly fashion, 
unless there was a purposiveness or a Umversal Mind be- 
hind everything That postulated universal motive was the 
proof for the existence of God 

The earlier proof wab simple Faith had not yet been 
prostituted by sophistication According to it, the proof 
for the existence of God was the existence of the idea of 
God in man’s mind By reverting to that simpliaty of 
pure and primitive faith, Descartes indirectly discarded the 
whole elaborate system of scholastic learning and the teleo- 
logical view of the world which made of man a helpless 
puppet in the hand of an inexorable force beyond his 
understanding 


ms RATIONALISM 

In any case, his re assertion of the classical maxim of 
ancient Greek rationalism that “nothing can result from 
nothing,” struck at the root of any idea of God The 
positive formulation of the maxim is Everything must 
have a cause, something cannot come out of nothing It 
IS evident that no idea of God can be reconciled with his 
maxim which was included in Descartes’ list of dear and 
distinct ideas All evidence about the existence of God, 
whether ontological or cosmological or teleological, proves 
one thing if it proves anything at all It proves that God 
IS the ultimate existence, or that the existence of the world 
cannot be explained without assuming the existence of God 
in some form, or other The formula that “nothing can 
result from nothing” demands that, in order to be accepted 
as a truth, the existence of God must be traceable to some 
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Other cause So, all argument about the existence of God 
IS viaated by the fallacy of “reductio ad infimtum", which 
IS die same as “reductio ad absurdum ’’ 

PROOF OF GOD’S EXISTENCE 

t 

Besides, if the idea of God appeared to Descartes to be 
distinct and clear, then he would not find it necessary ‘to 
prove’ die existence of God In his opinion, clear and 
distinct ideas were diose which could not be denied 
Nevertheless, he found it “desirable to prove the existence of 
God", because that would make the reality of the physical 
world undeniable Descartes’ method of proving the exis- 
ence of God in reality had just the contrary effecL Voltaire 
said that he had known many who were led by Descartes' 
doctrine to the denial of God Therefore, his realism, 
though formally established on the authonty of God, was 
fundamentally different from religious reality 

That was still clearer from his physical theones But 
there still remains his peculiar method of utilising the 
authority of God for proving the reality of the physical 
world He did not advance the traditional argument that 
since the world is created by God, it must be real He 
deduced die reality of the physical world from the clear 
and distinct idea of it diat everybody has in his mind In 
other words, his argument was The physical ivorld is 
real, simply because it is there I exist, because I think 
The physical ivorld, therefore, exists, because we all dunk 
about It If It really did not exist, there could not be any 
diought about it 

This argument obiiously excludes the authority of 
God In order to smuggle in the idea of God, in his self- 
contained phjsical realism, Descartes advanced the cunous 
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and thoroughly uncon^inang argument that, if the physical 
iforld was not real, then, in gi\ong us the idea about it, 
God has deceived us So, the reality of the ph>* 5 ical wrld 
15 not proved on the authority of God On the contrary, 
the existence of God is made conditional upon phj'sical 
reality Because, if it vas not there, then God ^vould be a 
deceiver The reality of the pfa\$ical ^^orld thus guarantees 
not necessarih the existence of God, but onl) his moralit) 
This, indeed, is a matter of fniohu WTuIe trying to aioid 
a dash %’nth the derg}, the philosopher could not resist 
the temptation of pulling their legs He introduced his 
theon of the dei.dopment of the vwld from small partides 
inth the obser\'ation that, of coarse, God had created the 
1 orld at one time, but it was ver\ interesting to see how' 
the world might have developed b) itself 
ORIGIN OF THINGS 

Hanng prcrved that the world vras real, and its reality 
is to be densed from the fact that we percene it, Descartes 
went on with his physical speculations about the origin of 
all natural phenomena. In that, he expounded a 
thoroughl} mechanistic viei' His mechanistic vieiv went 
to the extent of rejecting the 'venerable doctrine of the im- 
mortal soul 

Insisting upon the independent realit\ of the physical 
world, simultaneous^ wnth the concession to the idea of 
God, Descartes set up a system of absolute dualism Matter 
and spirit, bodv and soul, were tv o parallel bnes of Eucli- 
dian geometrv which never meet. So, the former became 
the realits and the latter w'as rel^ated to the position of a 
'venerable fiction The movements of matter and con- 
sequently of the body w’ere all produced by mechanical 
impaa of motion Neither the spint nor the soul had 
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IT has been said that no single man in modem history 
has influenced the vrorld so much as Nevnon- That tvas 
certainU true for nro hundred ^ears, during tvhich time, 
vhat 15 iMOwn as modem dtTlisation scored successive 
triumphs Nercton died in 1727- His great 'The 

yizihtmzticzl Pnnaples ol Xatural Philosophy' *;‘ras 
published foTtv ^.ears earlier. Those principles guided 
the intellectual life of Europe, and moulded matenal 
development thought the eighteenth and nineteenth 
centuries Yet, Xervton neither an inspired prophet 
nor a magician- 

B 5 ducovenng the Lavr of Gravitation, he definitely 
ended the controversv about the location and move- 
ment of heavenly bodies But the influence of 
Xevnon reculted from the far-readiing philosophical 
con^equences of fns epoch-making contribution to astro- 
rrrw The central pernt of the Vatural Philosophy 
ectabrshed bv Xer-vton vras the mechanistic conception of 
nature- The univeiral Lavr of Gravitation vras, so to say, 
a declaration of independence of the physical vrco'Id from 
an^ ertemal sovereigntv The publication of the 
"Prircipra me of the rco^t outstanding landmarks of 
irodem la-to^, because it closed the long chapter of 
struggle, «trn donainated bv the traditiOTLi of savagerv, and 
irarked the definite victoT^ of the forces of civflisation- 

The fundamei.^ achievement of Xevron vras to anstTcr 
the quertim Hov* u the "yrofld made? The question was 
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Tn>\\crccl without nn\ inctapluMcal asstimption The 
world had dc\ eloped from a pimiordial state wholly 
Ttamlinj; to plnsicnl hws niheient in itself, completely 
indep(.ndtm of nn\ standinp interference from outbide 
I he >‘0\cici};nt\ of nnn w.ts tstahlislied Whatever 
might have been the past, the future belonged to him 
He vvas de'stined to make it Since the world had not 
been made as it is bj God, it could be remade by man 
And civilisation is nothing cKc but the success of man in 
remaking the vsorld according to his own convenience 

NE\STrON’S GOD 

Newton was a religious nnn lie jiostulated a God 
to give the first push which set the univ'ersal mtdiamsni 
in motion But his God was outside the machine, and 
once the latter was in motion, it went on completely inde- 
pendent of the God Everything in nature happened 
according to the laws inherent in nature itself, and the 
laves could be expressed in mathematical terms Granted 
that the origiml impulse of force came from God, but 
once It became a jiait of the world, it itself was governed 
bv the laws of the world Consequent!), the assumption 
of a First Cause, outside the veorld, was completely 
supcifluous for the purpose of ansvecring the question how 
the veorld had developed to its present state The dcv'clop- 
ment h.aving been completely mechanistic, governed by 
laws which aic integral parts of the physical system, for tlie 
purpose of answering the question, how the world happens 
to be as it is, tlic ‘ad hoc’ hypotliesis of the "deus ex 
macluna” could be conv'eniently disregarded The only 
hvpothcsis necessary for tlie purpose is that the 
primordial substance of the world is not an inert mass, but 
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a mass with motion That assumption is as old as the 
attempt to give a physical explanauon for natural pheno- 
mena That was the h)T 30 thcsis of anaent atomism which, 
revived by Descartes and Gassendi, became the foundation 
of the Newtonian system 

THEORY OF CREATION 

The religious dogma of creation having been very 
much shaken b} the pioneers of modem avilisation, the 
old question, how the world ivas made, assumed new and 
greater significance at the time of Neivton The power 
of the Church and authority of Scholastiasm were still to 
be reckoned with Therefore, philosophers and saentists 
started from a formal profession of the faith that the world 
had been created by God, and then -ivent ahead to see how 
the world could have developed by itself The process 
of mechanistic explanation, thus begun, proceeded 
quietly, setting aside the Creator That sly stratagem tvas 
adopted not only by Descartes The famous theologian 
Marsenne, a fnend not only of Descartes, but of the 
professed English materialist Hobbes, composed his 
“Commentary on Genesis” also in the same way He set 
forth all the arguments of the atheists and naturahsts, 
ostensibly with the object of refuting them But the 
impression created by the whole work ^v^as that divine 
creation was a meaningless formula It was not necessary' 
for ansivenng the question how the world was made The 
faith in divine creation had to be professed, because 
religion demanded it The doctrine of the meclianistic 
development of the world was expounded even more 
elaborately by yet another French pnest, Gassendi 
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Philosophically, he was the immediate predecessor of 
Neu ton 


MECHANISTIC ATOMISM 

Francis Bacon had held that the ancient atomist 
Democritos was tlie greatest of anaent philosophers, even 
^ cater than Aristotle The materialist Hobbes also drew 
his inspiration from Democntos But owing to its ‘ad hoc’ 
picturesque procedure of solving the problem of the first 
impact of atoms, Demoaitan atomism could not serve the 
pui pose of a working hypothesis for modern science Des- 
cartes’ effort to expound a more plausible atomism ended 
in a new system of rationalist metaphysics Gassendi 
found the way out of the difficulty He revived the 
atomism of Epicuros, i\ho had held that the first impact 
of atoms resulted from a slight deviation in tlieir rectilinear 
motion downwards 

The original work of Epicuros had been lost, or des- 
troyed by priestly fanaticism It was later on reconstructed 
by the Roman poet Lucretius who pictured each atom as 
having an immortal and incorporeal spint Gassendi was 
not a poet, but a physicist He rejected the poetic ex- 
travagance of Lucretius, but postulated the existence of 
God which, hoivever, could be kept entirely out of his ex- 
planation without weakening it in any way Gassendi re- 
garded the world as one ordered ivhole, completely self- 
suffiaent as regards its structure and laws of operation 
The only question he alloived ivas, if the ivorld possessed a 
soul That was evidentlv a question of psychology, not of 
physics As regards physics, Gassendi identified the weight 
and gravity of atoms, and consequently maintained tliat 
their motion ivas self-determined So, the problem of the 
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first impact was solved He argued The first cause of 
everything is God, but the whole physical enquiry is con- 
cerned only with the causes which produce the changes of 
the phenomenal world They must be corporeal the 
atoms, therefore, must be regarded as self-moving pnnaples 

Atomism, thus restated and elaborated by Gassendi, 
constituted the foundation of Newtonian Natural Philo- 
sophy God remained as a superfluous postulate, but the 
physical world asserted its sovereignty, and having been 
raised to that position of freedom and digmty by man. 
It was bound to come more and more under this donuna- 
tion The imaginary Kingdom of Heaven was to be re- 
placed by a real heaven of freedom and happiness to be 
created by man in this terrestrial world, 

LAW OF GRAVITATION 

Newton's Law of Gravitation was the generalisation of 
the Laws of Motion discovered by Galileo Gravitation, 
however, was conceived as a umversal pnnaple On the 
one hand, not only the members of the solar system, but 
the countless heavenly bodies scattered through infimte 
space were also visualised as subject to the Law of Gravita- 
uon On the other hand, that would not be possible unless 
e\ery particle of matter attracted every other particle 
according to the same law The saence of mechamcs thus 
restated, not only with mathematical accuracy, but on the 
strength of increasingly accumulating empirical evidence, 
the fundamental concept of philosophy, namely, that of 
substance The sub-stratum of the world was revealed to 
be material and laws causing the change of its states were 
discovered as physical laws, capable of being formulated 
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in terms of matliematics The dieoretical foundation of 
a new science, tedmology, was laid Having known how 
the vorld ivas made, man could noi\' ^PP^y himself to tlie 
task of remaking it But for the purpose, he required 
powerful instruments They had to be made out of the 
rich store of natural resources Steady penetration into 
that treasury of nature resulted from the saentific know- 
ledge acquired dunng several hundred years by a whole 
succession of pioneers 

FIRST ERA CLOSES 

According to Francis Bacon, saence has two functions, 
luaferous (light-giving) and fructiferous (fruit-bearing). 
By tlie time of Newton, science had performed the first 
function far enough so that the performance of the second 
could seriously begin In the earlier stages of saentific 
development, human mind had to be cleared of tlie cob- 
webs of supersitition and religious prejudice accumulated 
into a formidable mass during centuries of ignorance 
That was a long bitter struggle whicli ultimately ended in 
a triumph of knoivledge over ignorance, of reason over 
faith That period ivas concluded by the acluevements of 
Newton idiose great ivork, “The Mathematical Pnnaples 
of Natural Philosophy,” ushered saence into its fruit-bear- 
ing stage The more fruit it bore, tlie bnghter became its 
illumination 

The historj' of saence since the time of Newton ivas a 
magnificent demonstration of tlie old maxim Knowledge 
is poi\»er The power of man, attained through saentific 
knowledge not being imaginar)' or a metaphysical illusion, 
enabled him to penetrate deeper into tlie mysteries of 
nature and gam greater knoivledge ivlnch, in its turn, gave 
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him more pov.tr I haf v/a> iht marrh of (•jvili''atjo/J/ 
/\rmcd v/ilh scienlific Voov/Iedgc. man created j>f/v/(Thd 
jnstrumtnLs for harntsfin;' pfiy^iioil mitr^y to ao tvtr 
grov/ing extent, and correquently ehanged tfie fatr of tf/^' 
earth and revolutionned hn rrinflition*; of IiV/ng, 7 hat, 
naturally, hrougfit him fare to faf/^ v/h/rfi ne-v/ prohhrn", 
but he J? no longer to be baffled by !tny probltrn, Vhc; 
ability of man to solve all thf problems that v/ill rrop up 
in course of his prrigress is the positive value of rivilisation. 
That value is still potential IJuf the future of rnanlcfnd 
v/ilf be determined by a (ontiriuous unfoldrnent of that 
value, produced by man's ov.n crcatIScne'S^ 
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so long as the -world is regarded as a providential 
ana.ngement, man’s creativeness cannot be asserted to its 
fullest extent Therefore, the discoi^er)’ that the world 
was a self-contained mechanism, governed by laAvs inherent 
in Itself, removed all inhibitions restricting the fullest 
development of tlie potentialities of man By compelling 
the rejection of time-honoured beliefs, discoveries of saence 
brought about perhaps tlie greatest revolution of all ages 
It was a philosophical rev^olution Its effect was to set 
human spirit free There was a tremendous outbrust of 
human creativ’cness which made tlie two hundred j'ears 
after Neivton die most fruitful penod of human historj' 

ERA OF CREATIVENESS 

Natural phenomena whicli had for ages baffled human 
understanding and, dierefore, been attributed to whims or 
emotions on the part of supernatural beings, one after 
another came under die scrutiny of human mind and re- 
vealed dieir secrets They were all by and b) fitted into an 
all-embraang niatheniatical description of nature To 
begin With, die verification of die universal Law' of Grav'ita- 
tion was a miracle— perhaps the greatest miracle experienced 
so far Events like the tides of the ocean, phases of the 
moon, solar and lunar edipses, movements of other 
heavenly bodies, the succession of weather— all these and 
mail) odien. occurred regularl) as predicted b) sacntists 
who studied nature as a madiematical machine M^hat was 
’'till more surprising vvas that the existence of other heav cnlv 
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bvXLcs iir^cwn iirdl d'en deduced nzthtrusticdif 
iiv»m the pcaziiaritie^ in d'e nioven ent o£ kr^wTi bodies. 
Tumirj ihcir telescope lo ere rcg:v>n of tbe 5 \y T-hero, 
uccordiuir to their niathematical cnlctiletions. un^O’ivn 
bedies ^hould exist uviivron^eis di^co^^ered thrt ehev resib 
existed there. 5e\vmi revr p''2i:e:s W'ere thiis dl^co^"erevL 

^Mth tre o'^Fdence in hb povv-^er. gained feoni the 
5t ccessfui peiteiTaiion into the secret? of the he 2 ^'en tradi- 
tionally behcN^ be the epeexal domain of the Gods 
man turned hb attention to terrestrial enxironinents the 
hnoTxledge ard the consequent inas^en' of r\hi(di T»xre 
neeessny for the w'olhbelng and progress of the race. The 
God of the ^Vind T\“a5 the fost to be dethnened. The di>' 
covsny of the earth's atmo^heie led to the krot\iedge ator^ 
the mechanics and cherni^rn of air. The t^dnds t\dth their 
more \ToIent e^qness'orN such as storm tempes^ and 
tornado were traced to the infinence of the snn The^ 
tvere ro longer to be dreaded as manifestations of godlv 
tvrath The hnot\ ledge of the mechanist of vrinds greatly 
lessened the dangers of navigation and the ffeonency and 
giotvirg lengtix of mantinie vovages quickened the art of 
ship-bi'ildzng. On the other hand the same hnotcledge 
enabled xnan to extend the scope of his iinderstarding to 
other phenomena until then regarded as m\xrerie>us pr> 
blems. The monsoons, causing tropical rains. Tcere traced 
to the aliemaie heating and coolinxr of the concirerts of 
Asia and Ainca r\hidi e\ents i\'ere subseqrentlv connected 
ivith the amount of snoi\-falI in the Aivrcic resdons of the 
Xo'rih Tides, carrents and ocearu^tieams '^vere no lonrer 
to be the gnef of uni\nrv nianners. Trev could be all 
anaapated and their locauonN fixed 
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STEAM & MACHINE AGE 

The development of cliemistr)' represented the apph- 
cauon of human question for knowledge and power to more 
immediate emoroninents The IVater God iv'as soon de- 
composed into ti\'o gases, idiicli, in their turn, ivere analj'sed 
down to atoms, that is, small parades of matter The 
credit of pronding the condusive empirical evidence to 
Newtonian Natural Philosophy belongs to chemistry The 
atomist theory' vas finally established by Dalton on the 
saength of the accumulated result of chemical invesaga- 
tions It ivas the i\'ork of tlie English chemist Joseph Black 
iv'hidi led to the discoi^er}' of latent heat— a discovery 'which 
influenced more tlian any other factor the entire develop- 
ment of a idiole historical penod 

The applicauon of steam as a moUve poiver ushered in 
the real Ivladune Age Steam, tlierefore, one of the 
greatest revoluaonarj' agenaes of human histoiq^ The 
reioluuon resulted from the passing of yet another God 
The real material nature of heat had to be discovered be- 
fore steam could be generated in suffiaently large quanaaes 
to make a large-scale applicaaon of machine possible 
Inadentally, tlie knoidedge about the nature of heat con- 
tributed considerably to the soluaon of the problem of 
motion Study of tlie ph)'sical phenomenon called heat 
led to the discover}' that mouon isas a propert) of matter 
It i\as no longer an 'ad hoc’ assumpaon that all phpical 
bodies resulted from the combinaaon of a mass of matenal 
parades in a state of perpetual moaon, in course of v'hich 
there ere mutual impacts The atomist theoiy is*as 
estbalished as empirically \enfied hypothesis 
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LATENT HEAT 

Black disco\ered tliat heat latent m everv’ objea^ 
being tlie sum total of tlie tnotion of tlie atoms composing 
It 'What IS knotsTi as fire, is siinpl) an expression oE heat 
IS a properc\ of matter Another God 'vvas gone, 
although e^en ta-da\ there are people tsho ^\o^shlp fire 
Imp^o^ed b) Rumford, tite founder of the RoxtlI 
Instituuon, and Humplirx Da\"j, the discovers of latent 
heat e\entuall} led to tlie knotv ledge tl\at heat \vas a mode 
of motion An object is heated ’when the mouon of its 
component particles increases Steam has po^\e^ because 
It IS composed of the same material particles as composing 
^mer, but ocaip\ang a mudi laiger space because tlie in- 
crease of the motion of the particles causes them to fl> 
farther and farther apart* B} forang the steam to pass 
through some narro'w channel, the heat contained in it 
could be transformed into pouer for moMng other things 
That IS the pnnaple of the steam-engine is^hich rvas in- 
rented before James ^Vatt, who onlv improred it 'W'hile tr)- 
ing to remore tlie defect of Xeuoomen's engine He rvras 
helped to do so b^ his fnend Black r\ho had propounded 
the theorr of latent heat Ultimately, the motire power is 
not the steam It is heat, which again is an expression of 
tlie motion of matter The insight into tlie structure of 
the substratum of the phN*sical ’world and its mechanism 
ultimately enabled man to discor er the ineNJhaustible source 
of energv" 'ivhich equipped him wath the poiver to mardi 
from ractoiy to rictor^^ in hxs age-long stnrang for the con- 
quest of nature 

CONSERVATION OF ENERGY 
Next it discorered that neither mass nor energ)% 
both of which are ulumatel) the same, could be exhausted 
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1 hc\ arc transfoin\cd from out state to another, the 

tjuamit) of both in the norhl ahs’a^s remaining constant 
'J he nbilu) to harness ))h)sical entrg)', to tap ns unknown 
souKcs, therefore, placed in the possession of man’s nn- 
liiiiitcd power Tlie question teas about the process of 
generating cneigs that is to sa), transforming latent energy 
into kinetic cnerg) The discover) tliat coal contained a 
large quantitv of jKiicntial cnerg) made it possible to use 
steam on a large scale for running engines Tlic potential 
energj of coal could be transformed into beat wbicli, in its 
turn, transfoimed water into steam That knowledge 
nliout the interrelation of several pliysical objects contn- 
buted to a rapid development of technology. The process 
was completed b) the discovery' of the relation between 
heal and mechanical labour TJic laws of thermo dynamics 
were formulated as the key to the mystery of universal 
mechanism 


DISCOVERY OF ELECTRICITY 

Another line of dcv'clopmcnt dispelled the superstition 
and terror about the cause of lightning The phenomenon 
called electricity had been observed for a long time But it 
was only in the ninclccnih century that ii was discovered 
that the lightning in the sky and the electric phenomena 
occurring on the cartli were the same thing The cause of 
the phenomena observed by Galvani, Volta and others were 
ultimately disclosed by chemistry Before long, clectriaty 
could be generated in laboratories and even transported 
from one place to another Its numerous uses arc too well- 
known to require description But the fact to be men- 
tioned IS tliat electricity also provided man vvitli a source 
of power It contributed to further development of 
8 
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technolog) ^vhich had alread) received a tremendous im- 
petus from the application of steam and the use of coal for 
the generation of heat 

Technology brought about a tremendous retolution in 
man’s mode of litang Machine created the possibility for 
man to have his necessities sausfied through the expenditure 
of a small fraction of his time and energ) That possibihty 
creates condition m nhich man enters the stage of real 
dtTlisation, in tvhich a nen race of supermen may e\en- 
tuall) replace the race of ordinary mortals But the re- 
tolution which opens up such a fesanating perspective at 
the same time places before man a neiv^ set of problems 
Cmlisation, ushered in h) a philosophical retoluaon, and 
quickened by the successive triumphs of man during the 
Machine Age, makes a social revolution necessary The 
victor) of that revolution will make man the master of his 
creation and remove all obstructions to human creativeness 
v^hich is reall) unlimited- 

Modem machine is the result of man’s spiritual libera- 
tion- It cannot, therefore, be a bondage for bim^ Tlie 
proper appreciation of the soaal and historical significance 
of the machine enables one to see how it h as enabled man 
to move away from the neighbourhood of animal existence 
in vv^hich he hved dunng the dark ages of savager) and bar- 
bansm, hov\ it has raised him to the dignified status of 
manhood, and how it can take him even farther, nearer to 
godhood, if that is conceived as the liberation from all the 
restrictions upon the spiritual poten tiali ties inherent in 
human existence- 
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IT IS generally agreed tliat man is a social animal Civilisa- 
tion IS identical is’ith social progress The level of avilisa- 
tion, therefore, is to be measured by the degree of social 
progress Soaety originates in tlie realisation that collec- 
tive effort IS more effective in the struggle for existence 
The effectiveness of collective effort, in its turn, increases in 
proportion as it is made through tire intermediacy of more 
productive instruments The degree of the productivity of 
human labour is the measure of man’s success in the struggle 
for existence The greater the productivity of human 
labour, the less is tlie amount of energy, individual as well 
as soaal, necessary for procuring the means of subsistence 
The productivity of human labour becomes unlimited when 
It can be supplemented by physical energ)', an inexhaustible 
store of which is to be found in inanimate nature From 
the earliest days of human history, tlie need of harnessing 
physical energy has supplied the impulse for all creative 
human activity After thousands of years of hard struggle, 
that basic impulse of human existence is given the fullest 
freedom by modem technology which itself is a creation of 
that impulse Therefore, technology is the lever of pro- 
gress of modem soaety It has laid the foundation 
on whicli a really avilised society can be built 

Man must exist physically before he can progress in- 
tellectually, morally or spiritually As a matter of fact, all 
tliese developments constitute the spiritual life of man 
Therefore, it is easy to see hoiv physical existence is the 
basis of spintual development It is also easy to see how 
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spiritual development is promoted or arrested by the condi' 
tions of ph)'5ical life Let it be observed that here I am 
not concerned with the life of a disembodied soul Ques- 
tions in that respect belong to the domain of metaphj'sics, 
being utterly irrelevant to the problems of soaal being and 
becoming That differentiation is necessary' in order to 
rule out any possible objection to the proposition that 
physical existence precedes any spiritual progress of man. 
One must be in order to become— anything And the con- 
ditions of being necessarily determine the possibihties of 
becoming 


HUMAN CEIIATIVEKBSS 

Assuming that endless spiritual possibilities are in- 
herent in man, man must become consaous of them before 
he can appiv himself to their development. He must have 
the time for cultivating them That essential condition 
for all human progress is created only when man's entire 
time and energy need no longer be dev oted for winning the 
bare means of existence That condiuon has attained the 
highest stage of maturity in our days when technology, 
rationally applied, can provade every member of the entire 
human community with all the necessities of life in ex- 
change for a small fraction of his or her time and energy 
This position, attained in consequence of man's struggle 
against nature for ages, is confused by a number of new 
problems of a social nature Those problems must be 
solved before man can be the master of his own creation, 
before he can come to his heritage But the beautiful per- 
spearve of the present position, created by man's ability to 
hame^b phvsical energy, are blurred only for those who 
cannot find the proper approach to the soaal problems of 
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our time Tlie problems are put in their proper per- 
spective and are found to be easy of solution, as soon as 
tlie positive achievements of die Machine Age are appre- 
ciated independent of its negative appearances 

If diere is an) dung divine, it must be detected in 
human aeatneness The macliine is a creation of man. 
It has already enabled him to travel far toivards real free- 
dom It alone again possesses die poiver to bring lum even 
greater freedom One simply ignores die facts of history 
when he asserts diat die man of our age is depraved or 
degenerated in comparison with his ancestors The com- 
paiison cannot be made abstracdy There is a concrete 
standard i\'hicli must be applied for making an intelligent 
and lehable judgment The standard is the amount of 
tune and enei-g) he is required to dei'Ote for die exigenaes 
of Ins physical existence In odicr ivords, the possibilities 
and actualities of his spiritual life must be judged by die 
conditions of liis physical being If diose conditions to-day 
aie found to be more favourable than in the past, the 
possibilities of his spiritual development must be admitted 
to be greater, and impartial and unprejudiced observation 
must compel the admission diat actually the modem civi- 
lised man is spiritually more adimiced than Ins ancestors 
who did not possess die adi'antage of ivinning die bare 
nicans of subsistence in return for a smaller amount of time 
and energ)' 

LONGER RECREATION NEEDED 

The positive \alue of modem anlisation is realised 
^\hen It IS knmvn that even to-day no adult individual any- 
"'hcie in the ivoild should perform more than four hours’ 
ph)sical laboui a da), if the mechanical productive ap- 
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paratus, developed in a coinpajati\elv few countries^ T\ere 
emplo\ed to the purpose ’vv'ith Tshich it has been created. 
^Mth the help of modem machine, a umt of human labour 
can produce to-dav man\ hundred times as much as it could 
do pre%'iouslv when technology had not ^et enabled man 
to harness ph\'sical energy for his benefit, 'iVTio wnuld 
assert that a man is spintuall\ more elemted i\hen he is 
compelled to twelve hours or more a da\ for earning 
his barest liielihood^ Assuming that spintualirv is im 
herent in man it must be somehow cultivated, Onlv a 
few can ha^e the priiilege of withdrat\Tng from society and 
living the life of the reduse deioted to the contemplation 
of the spiritual The vast majoritx must remain in societv^ 
and shoulder sodal responsibilities If the entire human 
race is ever to attain a high lei el of spuitual deielopment 
that will be achieved onli b\ mdindual human beings 
acting most effecdvelv as sodal animals. The quesuon 
therefore, is how* thei can do so Thev c an do so ivhen 
their phvsical necessities and soaal responsibilities are dis- 
charged so as to leal e them plenti of tim e to be devoted to 
the culavation of their spiritual potentialities and what is 
of more importance is that thev should haie the facilities 
for doing so 


THE LEVER OF PROGRESS 

The argument is illustrated bi a i-en familiar instance. 
It IS generalli believed that free primary education is an 
indispensable condition for the progress of am natioru 
But that freedom has no \^ue unless fa\r)urable conditions 
for enjoNTng it are created. If the bulk of the population is 
50 poor as to require the producave emplovment of the 
labour o£ their children as soon as thev are sufidentlj 
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grown up, free pnmary education would be of no avail for 
them Moreover, even if they can send the children to 
school, tliere still remains the question of finding the money 
for buying books and other faalities for the children to 
educate themselves properly So, the two conditions for 
building up a spiiitual structure on the foundation of the 
physical and soaal existence of man are free time and 
faahties for employing it to the purpose of cultivating the 
finer aspects of life Both these conditions are created by 
modern technology Therefore, machine is not only the 
lever of soaal progress, but it has brought mankind to the 
beginning of endless spiritual progress 

MACHINE AND CAPITALISM 

The spiritualising significance of avihsaaon is not 
realised only by those who fail to distinguish it from capita- 
lism The apparently evil effects of the application of 
macliine to tlie process of soaal production result, not from 
the nature of tlie maclune, but from its assoaation with tlie 
capitalist mode of production The concern of this latter 
IS not soaal progress or human welfare, but to make profit 
For tliat purpose man has been made a slave of the machine 
Therefore, to condemn tlie machine for its selfish use by 
some, is as wse as to throiv the baby with tlie bath-ivater 
HaMng created tlie instrument for endless soaal progress 
and his spiritual elevation, man is confronted with the pro- 
blem liberating it from the greed of die few which is chock- 
ing Its liberating possibilities HaMng triumphed in the 
age-long struggle against nature, man must now ivin in the 
stnigglc for soaal freedom Capitalism sets a limit to the 
endless possibilities of oMlisation Itself a b) e-product of 
the human ui'ge for soaal progress, as the condition for 
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THE gieat revolution, caused by the application of steam- 
power and macliiner)'^ to manufacture, dislocated old soaal 
relations It completely transformed tlie life of the masses 
of tlie population Unal tlien, in Europe also, die great 
bulk of die toiling population ^vas engaged in agriculture, 
and partially in handicraft industries Applicaaon of 
iiiacliine led to die concentration of production Macliine 
could not be applied to spinning and ivea^ring, for example, 
if diese were done in everj^ home It is not profitable to 
set up some po^v^er-driven dcMce for running die domestic 
loom or die spmning-^v^heel:* On die other hand, }m'n 
spun and clodi woven by die application of mechamcal 
poiv^er ivere much cheaper Because, ^\ndi the aid of 
inadiine, the same unit of human labour could produce 
much more jNIechamcal factories produced for exchange 
Goods made there were sold in the market, and being 
cheaper, droAe the handicraft product aisay The artisan, 
consequcndy, 'ivas compelled to gi^e up pipng his trade at 
home and accept emplo)Tnent in die factories There ivas 
3^ shifting of population from die countr)^ide to the indus- 
trial centres situated in urban areas The process 'i\as in- 
e\atable Alachine not an ad\entitious appearance 
It did not suddenly appear as a de\il, to disturb soaal 
hamion) It had been created by man in course of his 
for existence Soaety must be reoi^niscd in 
order to enable man to be benefited by his oim creation 
Reoiganisauon means disruption and the proce^NS of 
transition is bound to be unsetded and painful 
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Speculations, theories and thoughts regarding the re- 
form and readjustment of tlie cliaouc conditions grew out 
of the soaal turmoil brought about by the industrial re- 
volution That was die beginning of the growth of 
modem Soaalist thought, tv Inch holds out die perspectne 
of a reorganised soaety in which man mil be fully bene- 
fited by the mihsing mission of Machine 

EAELY SOCIALIST THOUGHT 

Soaalist thought of utopian and speculatne nature first 
developed m England, where the industnal retoluuon tvas 
the most deasne In France, on the odier hand, rationa- 
lism IN as applied to the examination of soaal problems 
Finally, German thinkers raised Soaalism to the status of 
philosophy and saence The process of the emlution and 
the final for formulation of Soaalist theories, howe\er> 
a composite whole It grew djnamically out of the 
background of changing soaal condiaons It teas the 
intellectual reaction to soaal problems created b^ die ad- 
^ent of modern civilisation The fundamental problem 
of modem avalisation is how to make man the master of 
his creation As a soaal being, man is bound b) soaal 
relauons Therefore, the solution of the problems of 
modern avalisation required a readjustment of soaal re- 
lations But that could not take place arbitranl) 
Humanitananism was not the proper approach to soaal 
problems The social problems confronting modern 
avalisation have their cause:> The problems themselves 
vvere not the result of anybody’s selfishness, or not created 
bv evil men So moral approach \vzs equally unavmling 
The causes of those problems should be discov^ered in die 
structure of the societ), and even in the process of prevaous 
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social evolution The solution of the problems was condi- 
tional upon the removal of those causes Therefore, a 
scientific appreaation of tlie forces operating behind the 
entire development of human history was the guide for 
finding a proper approach to the social problems of modem 
civilisation That was done by the pioneers of the 
Socialist thought They were helped by the light tlirown 
on their problems by human knowledge acquired in all 
the branches of intellectual activity 

While the theories of scientific Socialism were finally 
elaborated and perfected by Karl Marx and Friedrich 
Engels, great thinkers in die diverse realms of economics, 
natural saence and philosophy had laid down, stone 
after stone, the foundation of the great structure Parti- 
cularly, the gigantic strides made by the natural saences 
in die first half of the nineteenth century destroyed the 
speculative basis of social theories 

Socialism ceased to be a utopia or a reformist humam- 
tarian cult only after the great discoveries of natural 
saence Without Danvin, there would be no Marx, and 
Morgan’s discoveries about the nature of anaent soaety 
contributed gready to the study of die institutions of private 
property and family Finally, Hegel suppbed a new re- 
volutionary method of reading history The Hegelian 
dialectics in the hands of Marx became a deadly weapon 
of soaal criticism A dialectic view of soaal evolution 
enabled Marx to prove that die contradictions of the 
capitalist society would eventually cause its dissolution, and 
the capitalist mode of production laid doivn the foundation 
for a new soaal order The spectacle of man enslaved to his 
own creauon was no longer an anomaly That positive 
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significance of the creation of man M-as bound to mahe 
man the master of ius creation, in course of dme. 

The French matenahsm of the eighteenth centun tos 
a negame school of thought It disrupted the theological 
foundation of philo'oph\ HaNnng done that, it tended to 
degenerate into agnosaasm and philosophical anardrism 
The epodi-making advance of the geological, astronomical 
and biological knowledge accentuated the podme chaiaaer 
of matenalism Feuerbach raiicd the standard of revolt 
against Hegelian idealism Improving upon Feuerbach, 
Mars, and Engels. laid down the fundamental prindples of 
historical matenalism as the philosophical basis of Soda- 
lism A new perspective was opened before avilisation 
The Madune Age could outgrow the fetters of capitahsm, 
and technologv become the lever for an endless progress, 
not onlv soaallv but spintuallv in the broader sense 

In England Soaalist ideas onginallv grew not so much 
as a posiuve factor out as cnuasm of the condiaons 
created bv the mdusmal revolution There was com- 
plaint but no effective reniedv w-as suggested. Soaal pro- 
blems were approached from the moral and humamtarian 
point of view Theu real nature not properlv understood, 
the volutions offered v\ere omv mechanical plans for build- 
ing up a juster more et^uuable more humane social order 
But all the plans prov^ to be impractical and Soaalism 
remained either a pious desire or a subject of ndicule 
The most miserable conditions under which men, 
women and children laboured in the faaones the filth and 
squalor of tlie slums in vvhich multitudes of human animals 
herded together flaunted at the loftv moral doctnne 
^ ^eatevt good for the greatest number' preached bv 
eo ogists of the nevv capitalist order So flagrant were 
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the cmIs that c\cn John Stuart Mill questioned tlie teadi- 
ings of his master, Jeremy Bcntliam, sought to revise the 
philosophy of utilitarianism, and went to the extent of 
suggesting some restrictions upon the excesses of capitalist 
exploitation 

Gradually, there rose soaal reformers denouncing 
capitalist greed, and questioning the morality of the 
institution of piivate propcity and ait-throat competition 
A generation before Karl Marx, English economists 
and social reformers like Hall, Gray, Thompson and 
Hodgkin, proclaimed that it was not capitalism, but 
Socialism whicli could secure the greatest happiness to the 
greatest number They maintained that, by right, the 
Morkers were entitled to the full product of their toil 
They called upon the autliority of the classical economist, 
David Ricardo, -who had taught tliat labour created all 
^ allies In die hand of William Godwin, plulosophical 
radicalism transcended the limits of parliamentary demo- 
crac)’ in politics, and htssez-jauc m economics He deve- 
loped It to the verge of philosophical anarcliism, disputing 
all audiority and diallenging private property Cobbett 
appeared as a comet on the political firmament of the early 
nineieendi century His biting critiasm not only exposed 
the hypocrisy of the current soaal doctrines, but touched 
the dogmas of plulosophy also His popular journalism 
appealed straight to die victims of die neiv order, and in- 
cited diem to remit 

That was the background on whicli Soaalism rose as 
the ideological outcome of man’s tnumph in the age-long 
®*^^*ggle against nature Having established its donunation 
on natuie, man set to himself die task of reorganising soaety 
so as to guarantee die v'elfare of die entire community 
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IT was with Robert Owen that Soaalism stepped out of the 
reahn of emotion, and sought application in practice Owen 
IS conventionally chromded as the father of the Soaahst 
movement in England But m reality, he was not the 
pioneer of the Soaalist movement, but a reformer of 
capitalism The untrammeled application of the doctrine 
of laissez'faire had made England the workshop of the world 
and the proud mistress of the seas That power and pros- 
perity, however, had been bought at a very high pnce 
Even in 1840, Lord Russel informed the House of Commons 
that the people of the British Isles were in a worse condi- 
tion than the negros of the West Indies During the Anti- 
Com Law Campaign, Cobden told stories of people living 
on stewed nettles and decayed carcasses Hungry and 
destitute multitudes were leaving the shores of “Merry 
England,” filled with the bitterest hatred for the old 
country If the conditions failed to be somewhat improved, 
on the initiative of the ruling dass, the workers might be 
swayed by the disruptive ideas of Socialism which was tell- 
ing them that, as creators of all wealth, the world belonged 
to them, and that they should undertake the task of build- 
ing a new soaal order on the foundation laid down also 
by the labour of their class 

THE CHARTIST MOVEMENT 
The storm was gathering on the soaal honzon, to 
burst out in the Chartist Movement only a few years later 
Robert Owen came forward with a prescription for curing 
the soaal evils, without radically changing the relations of 
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capualisi production He is as not a revolutionary', he was 
a reformer ulio proposed improvement of tlie conditions of 
tlic isorkers, constitutionally and on so under economic 
pnnaplcs He thought that the e\ils of capitalist indus- 
trialism could be cured by benevolence on tlic part of the 
employers ^Vhilc assuming the management of a textile 
mill at Manchester, young Owen declared that his policy 
Mould be to take as great care of the living machinery as of 
the inanimate The policy' stood him mcU, and incidentally 
his operatnes as mcII, for the time being But his example 
Mas not folloMed by otlicr employers In his old age, Owen 
spent his fortune in promoting cooperative efforts His 
schemes ended in failure and disappointment Any appre- 
ciable reform of the social conditions brought about by 
the industrial revolution did not take place until after 
England had been driven to the verge of a revoluaon by 
the Chartist Movement 

In the middle of the nineteenth century, in England, 
Soaahsm M’as diluted with a strong dose of religion by 
Maunce and Kingsley Thrones were tottering all over 
Europe No head ivas safe whicli wore a croivn The 
M’aves of revolution were dashing also upon tlie battle- 
ments of English conservatism Fargus O'Connor, ivith 
his advocacy of “physical force”, ovenvhelmed the preacher 
of the gospel of “moral force,” Lovett, as tlie leader of the 
English M’orking class At tliat critical moment, the 
Christian Soaalist Maunce frankly distrusted revoluaon, 
and defended monarchy as against republic He advocated 
s strong govemmenL According to him, it was the duty 
of the State to protect the individual aazen and his pro- 
perty Non-violence is an old story And it has always 
had tlie same soaal significance It only discourages revolt 
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against the s\*stem of standing Anolencc Man should not 
assert the right of enjo)ing tlie fruits of his outi labour 
He should ratlier culurate tlie \Trtue of simple life, and 
abandon tlie ‘'greed'' for tlie amenities of ph^'sical existence 

Maurice and Kingsley preadied tliat all atizens should 
li\e harmomousl), instead of being diAided into two warring 
camps But die) failed to say hoAsr die ideal State could 
be attained Thev onl) adnsed die Asorkers to organise 
co-operatiAe produang assoaauons “to eliminate die ex- 
cessue profits of dead capital, and the feroaty of die com- 
petitixe struggle ” The Clinstian Soaalists died A\idi dieir 
dreams, but saentific Soaalist thought Ai^as shaped by the 
bitter experience of die Avorking class There could be no 
soaal harmony so long as bv Aartue of monopolising die 
OAvnership of die product of the creatiAe genius of man, a 
small secuon of soaety acqmred the poAver and priAalege 
of keeping die bulk of soaet\ in economic ser\Ttude 

REFORMISM IN FRANCE 

Similar tendenaes of reformism Av^ere represented by 
Saint Simon and Fourier in France Utopian Socialism, the 
dream of reforming the Avnrld into an ideal State, reached 
Its dimax' in the hands of those French diinkers, A\hose 
imagination Avas not limited by die common-sense of the 
Englishman Their condemnaaon of capitalism As^as more 
rational than moral NeAertheless, Saint Simon also held 
diat the soaety of his ame needed only mending In a 
A\ ay, he Avas right Because, technology^ Avould still dcA elop 
Avithin the limits of capitalist production So long as 
capitahst soaety could do that, it had still a historically’^ use- 
ful function to perform Therefore, it could not be 
brushed aAv^y b\ the indignauon of die humanitarian re- 
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formers Saint Simon did not visualise a revolution, 
although he was altogether hostile to private property He 
preaclied harmony betiveen capital and labour , but in the 
same breath, called upon the industrious to declare war 
upon die idle He held that society should be so re- 
organised that all Its members must work His ideas were 
so confused because his approach to soaal problems was 
sentimental, though very' largely rationalist In his criti- 
osm of die established conditions, he was rational But 
in suggesting the remedy, he let emotions prevail But 
e\en dien, he did hit upon the right solution when he 
suggested diat every member of soaety' must perform some 
labour But the mechanical means of production must 
develop still farther before the reorganisation of soaety 
suggested by Saint Simon could be actually undertaken 
Man must still apply himself to the inmal task of forging 
the weapon which would ultimately free him from soaal 
bondage 

Fourier also found the exisang soaal system funda- 
mentally mong, and set out to piaure an ideal soaety to 
replace it He advocated soaal experiments by small 
communities ivluch he arbitrarily limited to eighteen 
thousand members He, however, failed to visualise 
industrial producuon wndiout capital In his ideal soaety', 
capital ivould exist for the common good, receiving a 
^ery reduced profit The father of classical political 
economy defined capital as congealed labour Therefore, 
IS hen capital isould really' exist for the common good, 
there would be no room for profit The accumulated store 
of human labour, congeales in the form of the productive 
apparatus of the given penod The totality of the mecha- 
nical means of producuon, that is. all the machines made 
9 
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by man, represent the capital which is performing a soaal 
function The money withheld from the productive pur- 
pose IS not capital Soaalism proposes the common 
ownership of whatever has been created by the collective 
labour of the entire community "When that is done, there 
'vvrll be no individual oivner to receiie profit even at a 
reduced rate Fourier failed to see that Therefore, his 
theories could have only a temporary influence upon the 
forces making for the realisation of tlie ideal he vaguely 
visualised 


FORE-RUNNERS OF MARX 

After 1848, the greatest and the conclusive contribution 
to Soaalist thought came from Germany Rodbertus 
took up the threads left by Hodgkin in England, He 
developed die theory of Ricardo that labour produces all 
value, and by doing so prepared the ground for the revolu- 
tionary economic theories to be formulated later on by 
Karl Marx- Analysing the past and present, Rosbertus pre- 
dicted the coming of what he called the “Christian Soaal 
Era”, when land and capital will cease to be private 
property, and will belong to the user for the benefit of the 
commumty 

Ferdinand Lassalle followed Rodbertus as the leader 
of the Soaalist thought in Germany He attacked 
capitahsm with weapons supplied by Adam Smith, the 
father of classical pohtical economy The latter had 
expounded doctrines which served as the foundation for 
the infamous “Iron Law of Wages”, mvented for the 
exigenaes of capitalist production Lassalle pointed out 
that the "Iron Law of Wages ' kept the workers perpetually 
on the subsistence level The implication of the law is 
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that iJicrt IS a limit to the increase of wages This law. 
therefore, exposes the impiacticabiluy of all the schemes 
for reforming capitalism Sucli being the case, the condi- 
tion of the workers cannot be improved under capitalism, 
whicli, therefore, must be abolished in order to reorganise 
society as the home for a really civilised, free, human race 

But Socialism still remained a utopia Even after 
finding that the social problems created by modern avilisa- 
tion demanded a revolution.try solution, Lassalle failed to 
advocate that solution boldly He suggested that die re- 
organisation of society should take place widi credits 
supplied by the State "What should that State be, which 
would usher in the Kingdom of Heaven on earth? Lassalle 
did not answer the question 

The defect of the Socialist thought upto die time of 
Lassalle was its subjective nature People, horrified at the 
ovils of the early capitalist exploitation, called for some 
remedy The imaginative workers dreamt of an order of 
justice and brotherhood Capitalism was critiascd for its 
inequities, or denounced as an immoral system But 
Ignorance about its genesis prevailed, and its historic role 
was not appreciated The exploited workers were the 
objects of pit)’ They were to be led into some ideal 
paradise by benevolent prophets, mosdy hailing from the 
upper classes 

But the dignit) of labour could be really apprcaated 
only by associating it widi the creative genius of man It 
was not a matter of die poor workers having their share 
It was a question of man coming to his own 
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KARLr MARX and Fnedrich Engels entirely changed 
the character of Soaalism It ceased to be a utopia^ 
and became a saence, also a comprehensive system 
of human thought It was no longer the figment of some 
imaginative brain It was (he mission of an entire class 
Marx and Engels v^ere not earned away by the ugly 
symptoms of capitalism They applied themselves to the 
study of Its nature The result of this study was the 
discovery that capitalism was not an immoral system, 
devised by a few perverse individuals working against the 
"'just” laws of nature and the goodness in man It is an 
inevitable stage of soaal development, and, as such, makes 
valuable contnbutions to the progress of mankincL Its 
contnbution* consist in the development of technology 
which lays down the ioundation of a really civilised soaety 
—a voluntary assoaation of free men, all occupied with 
productive and creative pursuits Like every other stage 
in the process of soaal evolution, capitalism also is not 
permanent In course of time, it plays out its progressive 
role and becomes an obstacle to any further develop 
ment of soaety At that stage, its overthrow becomes a 
soaal necessity The germs of its destruction grow in its 
own womb The development of technology cames the 
collective performance of labour to the extreme Thus, it 
destroys the moral as well as economic foundation of 
private property One of the revolutionary significances 
of modern machine is that by eliminating the primitive 
method of performing labour individually, it disrupts the 
economic justification of private property As the potent 
^ency for abolishing private property, the mechamcal means 
of production herald the collective ownership of themselves 
In this sense, the foundation of Soaalism is laid by capitalism 
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INEVITABLE RISE OF THE PROLETARIAT 
Capitalism creates its own grave-digger, in the new 
■dass o£ the proletariat, completely expropriated and 
engaged in fully socialised production A new social 
Older, based upon the common ownership of the means 
of production, is not a utopia It is inevitable, just as the 
rise of capitalism was also inevitable 

Private property originated ^vith the claim of the 
individual to tlie product of his labour, performed ivith 
tools made also by himself Tools having attained the 
stage of development, when they no longer can be made 
by indnuduals or manipulated bv individuals, their private 
ownership can be maintained only through violence- 
through the expropnation of their collective producers 
With such highly developed tools, production ceases to 
be individual Modern machine is the most effective 
emblem of unity It unites men on the most essential and 
inumate plane of their existence, namely, on the plane 
of creativeness Creauon is the justification for ownership 
Collectii’e creation, therefore, laj-s down the foundation for 
collective ownership With the establisliment of collective 
ownership, all reason for discord and disharmony dis- 
appears, and soaety enters in a period of peaceful develop- 
ment That xvill be possible only upon the estabhsliment 
of Soaalism which is nothing more or nothing less than the 
collective ownership of the collective creation of mankind. 

The basic pnnaples of Soaalism, and the cardinal 
points of tlie programme of the Soaalist movement, •were 
formulated in tlie Communist Manifesto, written by Marx 
Rnd Engels, and published in 1848 That document con- 
tains the quintessence of tlie teachmgs of the founders of 
saentiRc re\ olutionary Socialism Saentific Soaalism is 
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revolutionary, because ever)Tliing saentific is revolutionary 
Saence is the most powerful weapon of revolution 

Originally, Marx and Engels preferred the term Com- 
munism, in order to distinguish their views from the reform- 
ist doctrines and utopian dreams that passed as Soaalism at 
that time Eventually, the theones as formulated by them 
and the programme as elabroated by them came to be 
known as the most authoritative school of Soaalism 
MARXIAN SOCIALISM 

Marxian Soaalism is not an arbitrary economic 
doctrine, nor is it a bundle of soaal dogmas It is a com- 
plete and comprehensive system of philosophy, saence, 
economics and politics In short, it is a revolutionary 
conception of life in all its branches It is the ideology of 
a truly avilised soaety It has been made possible by the 
accumulated store of human knowledge acquired in course 
of man's age-long struggle against nature It sets forth the 
picture of a soaety to be created by really free and really 
enlightened human beings It opens up before mankind the 
perspecave of an endless development. It brings etermty 
and immortality within the comprehension of mortal men 
An exhaustive saeafic investigation of the entire 
human history led Marx to the condusion that "it is not 
the consaousness of man that determines his bemg, but 
It IS his being that determines his consaousness This is 
a revolutinonary view which throws an entirely new light 
upon the past, present and future of humanity This is 
the basic pnnaple of the philosophy of historical 
materialism which is the foundation of saentific Soaalism 
The history^ of avilisation is the history of wo 
earned on two fronts a struggle against nature, 
and a struggle for the benefit denved from the successes 
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in tlie former struggle The physical history of mankind 
IS die history of the struggle against nature The soaal 
histor)' of mankind is the history of class struggle, that is, 
die struggle of the majorit) of a community against the 
minority ivhicli, dianks to die position of poiver fortui- 
tously acquired, tries to monopolise the results of the 
creations of collective labour Since the establishment of 
private property, society has been split into two antagonistic 
classes In the anaent world, diere were the slaves and 
their oivners, in die middle-ages, feudal lords and serfs, 
in the modem ivorld, capitalists and die proletariat So, 
in die struggle form soaal liberation, mankind must look 
aliead, diere is no hope in die past Because, it cannot 
retrace its steps to a position where there ivill be no class 
struggle, unless it is prepared to go beyond soaal evistence 
Itself The cure for the evils of the capitalist avilisadon 
are not to be found in a return to savagery If man had 
the power to advance from savagery to avilisation, to-day, 
he has immensely greater power to advance from capitalist 
cmlisation to a real avilisation 

By virtue of the oivnership of all the means of produc- 
tion, the capitalists appropriate die entue new value created 
by labour, the worker being left only what is necessary for 
lus subsistence and reproduction With the development 
of industnal technique, die basis of capitalist oimership 
narrows down It tends to be concentrated in fewer and 
fewer hands That accentuates the contradictions inherent 
in the s)'stem, and the dass struggle sharpens in consequence 
ANTAGONISM OF CLASSES 
The birth of capitalism coinades with die birth of 
the proletariat The triumph of capitalism aggrarates the 
antagonism of dasses Being a s)'stem of production for 
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exchange, capitalist economy is chaotic It cannot be 
planned, because uncertainty of the relation between supply 
and demand is the yery condition for competition, which 
IS one of the fundamental pnnaples of capitalism Thanks 
to Its O'vvTi chaotic nature capitalist production is over- 
taken by penodical crisis Over-production coinades with 
under-consumption There is want in the midst of plenty 
Continuous technological developments increase produc- 
tmty to such a degree that, in order to create demand, 
necessar)' for the sale of commodities at a profit, industrial 
plants are kept idle for a major part of the time On the 
other hand, larger and larger amounts of commodities, 
again thanks to technological development, can be pro- 
duced with a smaller and smaller amount of labour The 
two factors taken together create mass unemplo)Tnent 
which graduall) becomes a chrome disease, eating mto the 
very vitals of the soaal organism The glorious heritage 
of humamtv, the epoch-making conquests of man, the 
greatest monuments of avilisaaon built by human labour, 
performed through centuries— all these are threatened 
with destruction The root-cause of all these evils is the 
monopohst private owmership of the powerful agency of 
human liberation and human progress, created by the 
collecave labour of men Those who claim the ownership 
of the machine have not created iL Their ownership is 
based upon the violent act of expropnauon Therefore, 
Soaalism demands the expropnation of the expropriator 
Otherwise, human soaety will fall into ruins, and mankind 
wrdl be deprived of a glorious future, the power to' build 
which belongs to it by virtue of having laid the foundation 
in the form of the omnipotent god of modem machine 




